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National Institute of Genetics (NIG) was established to carry out broad and comprehensive research in genetics. NIG contributes to the development of
academic research as one of the inter-university research institutes constituting the Research Organization of Information and Systems (ROIS).
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Who could foresee the success of
genetics when Gregor Johann Mendel
cultivated pea plants in a monastery garden
and found the unit of inheritance? After this
great event, genetics, namely, the study of
inheritance and variation of biological
organisms, developed continuously through
the 20th century and uncovered the ultimate
secret of life: the activity of biological
organisms is based on the genetic information
of DNA, or life is supported by a simple linear
code, i.e., "words”. On this basis, genetics has
now expanded not only to all fields of basic
biology but also to many applied sciences.

The National Institute of Genetics was
established at Mishima in 1949, and since has
produced many outstanding scientific
achievements including the neutral theory of
molecular evolution by Motoo Kimura.
Continuing the tradition, we are conducting
research in many fields of genetics and related
fields, ranging from bacteria to humans, from
molecules to populations, and from theory to
experiments. We consider this diversity of
research is essential to the stimulating
environment that fosters a community of
researchers.

We serve the scientific community in
Japan and the world by providing research
infrastructure, including the DNA database (DDBJ),
bio-resources of various experimental
organisms, and advanced genomic services.
Science education is also a central part of our
activity, and we provide graduate education as
the Department of Genetics, SOKENDAI (The
Graduate University for Advanced Studies). In
addition, constant dialog with non-scientists is
an important part of our mission.

Genetic approaches remain critical for
addressing key issues in the life sciences, and
we will continue our commitment to excellence
in research, service, and education.

KATSURA, Isao Director-General
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Our Mission
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BIEEORLHFF CUTTING-EDGE RESEARCH IN GENETICS
RIS B PR LT EROKE DS CEDIEA TLET,

As a core institute of genetics, NIG conducts advanced research in the field of life sciences.

FPEBEE(HEZE INTELLECTUAL INFRASTRUCTURE FOR LIFE SCIENCES
EMNFEZIDPIREL T EMECEREE. KR/ IORMESE, DDBIFEZITOCLET,

NIG houses Genetic Resource Center, Advanced Genomics Center and DDBJ Center, as a core institute to build the
intellectual infrastructure that supports life sciences.

HEFRIE RESEARCH COLLABORATIONS
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NIG offers collaborative research opportunities to researchers.

ER3Z#H  INTERNATIONAL COLLABORATION

BIEZEDONE CEBNAZMIORZEH L TDIz0. HFREDIDRCEEY VRIDUAEFZRELTLET,
NIG strives to promote international scientific exchanges by sponsoring international symposia and through the exchange of
researchers.

KEIRZE EDUCATION FOR GRADUATE STUDENTS
BARRAZ ARG EROBGEEEREBY L CARERREDHEETOEEDIC. ZOMOAZOALELE
(HHLET,

NIG accepts graduate students as the Department of Genetics, School of Life Sciences, SOKENDAI (The Graduate University
for Advanced Studies), and also participates in the education of students from other universities.
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Joint Support-Center for Data Science Research Department of Basic Biology
ETERIFEIY

Department of Physiological Sciences

REHEFIFFHESEN 158 « AT LHAEHE EXRFEN BEMFAKRFERKE
Research Organization of Information and Systems (ROIS) SOKENDAI (The Graduate University for Advanced Studies)
E I RithEfFERT TRIGRIFAEIY _ EEREmER
National Institute of Polar Research Department of Polar Science School of Multidisciplinary Sciences
ERI BT TBHRFEN o
National Institute of Informatics Department of Informatics
TRetE R TR TRET RSB
The Institute of Statistical Mathematics Department of Statistical Science

ESDEGEERTPT BRFER L REERATTR
National Institute of Genetics Department of Genetics School of Life Science
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Outline of Departments, Research Centers and Experimental Farm
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B Department of Molecular Genetics

The dynamics of chromosome and centrosome have been studied using
innovative and multi-disciplinary approaches, as well as development of new
technology for research.

B Department of Cell Genetics

Fundamental genetic phenomena are being studied in living cells and in
cell-free systems to explain the phenomena observed at the cellular level in
molecular terms.

B Department of Developmental Genetics

We study roles of genes and cells during various biological phenomena of
animals including development and behavior by using model organisms, such as
zebrafish, and mouse.

B Department of Population Genetics

We are conducting experimental and theoretical studies on the history and
mechanisms of organismal evolution from the gene and genome level to the
population level using various organisms, such as human, Drosophila, fish, and
mouse.

B Department of Integrated Genetics

By integrating various approaches in genetics, we study systems medicine
on complex human traits, neural network formation of vertebrates, and
epigenetic controls of plants.

B Center for Frontier Research

The Center for Frontier Research provides promising young scientists with
independent positions and an opportunity of developing new frontiers in genetics
and related research fields. The Center thereby brings up scientists who will play
crucial roles in academic fields in the future.

B Genetic Strains Research Center

This center promotes forefront researches of life science based upon unique
bioresources of mice, zebrafishes, Drosophila, rice and microorganisms, which
are developed and collected by this center.

W Structural Biology Center

This center was founded to perform the pioneering researches in the new
area between genetics and structural biology, and to develop new methods and
techniques for the area.

m Center for Information Biology

Develop the technologies and resources to make the massive data
available, useful and meaningful for the domain. Also conducts some wet or dry
experiments for knowledge discovery.

B Experimental Farm

We study plant reproduction, and also conduct collection, conservation and
distribution of plant genetic resources in cooperation with Genetic Strains
Research Center.

m Radioisotope Center

The Radioisotope Center has faC|I|t|es for biochemical experiments using
radioactive tracers. Irradiation treatment of '*’Cs is also available.

0 Genetic Resource Center

The center develops and preserves forefront bioresources of various
organisms, and distributes them to domestic and overseas universities and
institutes. The related information is open to the public through the databases.
The center participates actively in “National BioResource Project (NBRP)” of
AMED

0O Advanced Genomics Center

This Center is designed to conduct most advanced genomic researches
and to provide resources based on new-generation sequencing pipeline to the
community.

0O DDBJ Center

DDBJ (DNA Data Bank of Japan) is a member of the international
collaboration with NCBI (USA) and ENA/EBI (Europe) that releases a whole
catalogue of identified DNA sequences. DDBJ is hosted by a supercomputer
that also provides powerful analytical tools and other databases.

O Information and Technology Unit

The unit maintains the network and web servers of the entire institute and
ensures information security. It also provides training courses for security and
manages email and web accounts.

O Mouse Research Supporting Unit

In order to facilitate mouse research in NIG, the unit offers services such as
embryo freezing, in vitro fertilization, mouse cleaning, and transgenic and
knockout mouse production.

O Unit for Experimental Animal Care

The unit run a main animal facility of NIG, and aim to contribute to research
and education by providing suitable rearing condition and research environment
to use mice and rats.
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Cutting-edge Research : A Core Institute for Life Sciences
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» Research Highlights

Life is a complex system generated by the mutual interaction
between genetic information engraved in the genome and the internal
and external environments. At the National Institute of Genetics (NIG),
cutting-edge research is conducted in areas such as cell function,
development and differentiation, evolution and diversity, and genome
information, aiming to clarify the system of life.
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Phylogenetic relationship of four human populations in East Asia. A: Ainus, J:
Japanese Archipelago mainlanders, K: Koreans, C: Northern Chinese.
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Establishment of Japanese Archipelago Mainlanders

Mainlanders of Japanese Archipelago are result of admixture between Jomon
people and migrants. If we assume Ainus and continental East Asians as
descendants of Jomon and migrants, respectively, proportion of Jomon DNAs in
mainladers was about 20%, and admixture between mainlanders and Ainus
started at 6-7th Century.

Jinam, T.A., Kanzawa-Kiriyama, H., Inoue, I., Tokunaga, K., Omoto, K., and Saitou, N. (2015). Unique characteristics of the Ainu population in Northern Japan. J

Hum Genet 60, 565-571.
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Nanos2 promotes mRNP formation and contribute to the maintenance of
undifferentiated state of spermatogonial stem cells. Upon decreasing of Nanos2
level, stem cells shift to differentiation pathway.
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A post-transcriptional buffering system to maintain spermatogonial stem cells

Prof. Saga and colleagues find that Nanos2, an evolutionarily conserved
RNA-binding protein, works with other cellular messenger ribonucleoprotein (MRNP)
components to ensure the primitive status of SSCs. This mechanism establishes
a post-transcriptional buffering system to facilitate SSC homeostasis in the
fluctuating environment within the seminiferous tubule.

Zhou, Z., Shirakawa, T., Ohbo, K., Sada, A., Wu, Q., Hasegawa, K., Saba, R., and Saga, Y. (2015). RNA Binding Protein Nanos2 Organizes Post-transcriptional
Buffering System to Retain Primitive State of Mouse Spermatogonial Stem Cells. Dev Cell 34, 96-107.
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The methylation accumulated in the 9th generation of ddm1 mutant (9G), but not
in the 1st generation (1G).
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Mechanisms to control proportion of DNA methylation within the genome

DNA methylation is important for controlling gene expression, and DNA
methylation pattern can be inherited over multiple generations in plants. Using
Arabidopsis mutants with reduced genomic DNA methylation, Kakutani group
identified genome-wide negative feedback mechanisms, which control proportion
of DNA methylation within the genome in trans-generational manners.

Ito, T., Tarutani, Y., To, T.K., Kassam, M., Duvernois-Berthet, E., Cortijo, S., Takashima, K., Saze, H., Toyoda, A., Fujiyama, A., Colot, V., and Kakutani, T. (2015).
Genome-wide negative feedback drives transgenerational DNA methylation dynamics in Arabidopsis. PLoS Genet 77, e1005154.
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Intellectual Infrastructure Supporting Life Sciences
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NIG operates three research infrastructure projects as an
international center of life sciences: BioResource Project, Advanced
Genomics Project, and DDBJ Project. Through promoting research
collaborations with other universities and research institutions, NIG
advances the frontier of life science and supports the entire scientific
research community.
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BioResource Project

NIG serves as a center for developing, collecting, and distributing biological
resources of various strains of experimental organisms for academic research.
NIG also plays an important role as a central institution for individual National
BioResource Projects and functions as its information center to promote
development of biological resource databases in collaboration with universities
and other organizations.

- e :\;ﬁ
| =47 >HE | Sequencer room | ,__..—/-/-"_. =]

Top T2
;o ,-rr_-_ o

) — e

FImI) SO AMEERE

2011 FEHD, ST/ SO LY S—ERDISEBHLTET, TNETIC
900 & E M SERHT DVTRH DY~ VS VIR EL TS LNERE EH
LTHD. BMABIHBIIB5HT SUAEDPRELTREEEDHTVET,

Advanced Genomics Project

NIG is top in the nation for technical know-how for complete sequencing of
multicellular organism genomes. NIG has conducted analyses of genes and
genomes of >44 species in collaboration with many organizations (universities
and research groups). NIG is a key producer of genomic information.

GenBank | EMBL-Bank

Sequence Read Archive Sequence Read Archive
Trace Archive Trace Archive

BioProject BioProject

DDBJ (HADNAT—4/1\V2) £

DDBJ (DNA Data Bank of Japan) 131987 F(CERILSNAMTam AT AR S
FRUTAMICENDIRELRS T — 57 SNTRREL. HROAHRE ELUTHISEREY
DERFRFMEBEZTOCVET, COBEE. KEDNCBIBKORUNDENA/EBI ED
3ZDHBAEHTITONTESD, 3EDBE TIIZIEARSNST —¥I3EARIN.
HALBOT —IN—2 [INSD EFHEEES) T —9N—2] HD<HNET, 3EDE
CCEHERIITHHRATERICARSNET.

DDBJ Project

DDBJ (DNA Data Bank of Japan) was established in 1987 and joined
international data exchange and archiving scheme between NCBI and ENA/EBI.
This tripartite collaboration is called INSDC (International Nucleotide Sequence
Database Collaboration). DDBJ, as well as NCBI and EBI, is serving as one of the
three data inlets and outlets to the “INSD”.

%/ Outline
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Access from JR Mishima Station to NIG

—BEREF DI
How to get to JR Mishima Station
® JIHZH —> &R —> Z=EfR
Haneda Airport g JR Shinagawa Station JR Mishima Station
B2 #2093 HEMREIZE 9500
20min by Keikyu Line 50min by Shinkansen (Kodama)
® S HZEE —>  SRJIER —> =BfR
Narita Airport JR Shinagawa Station JR Mishima Station
JRKI1 b5 FEMEZIZE K950
1hr by JR Narita Express 50min by Shinkansen (Kodama)
® FTAPRER —> Z=EfR
JR Shin-Osaka JR Mishima Station
FEHRODD K 2 B5E

2hr by Shinkansen (Hikari)

BEMADTI1R,/ Access to the Institute
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About 4km from JR Mishima Station
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EO4BFEDBZHSI 157 (FHOHET)
15min by the NIG Free Shuttle Bus (North Exit #4)
o BRIR/\Z
B0 S EEDIZEHSHI 205
(BT EILHRI FE. E2lE. [ElATE]
[FR - H=REFERTS] BEHRT FEES 100
20min by Local Bus (South Exit #5)
57—
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15min by Taxi



Campus Map

BIZH <7

AGHFER

_ Photovoltaic Faciity - Room - NG

SEERENRER

Memorial Monument for )
Experimental’Animals fufi

MFEm AR BE BE

Guest House Lecture Hall Cafeteria

(A RS O BFEEHR @ EomEmRE9— B RS

Main Building Computer Building I_ Center for Information Biology i iﬂ_j, v@ﬁ*ﬁ 101,363 o
@ MERE @ MR EEAmS @ BB EER R Institute Facilities and Grounds

Library Guest House Animal Research Building ﬁﬁ %F ﬁ % 94,005
@ TRTTEEERR @ e 5 — @ FINES | 1R 5\]51 Institute Area

Laboratory Building Genetic Strains Research Center Official Housing | etails BEHIN 7,268m

= = = Residential Al
@ #E=R O FFEEDRBETLN\TE @ FVES 2SR esidenal Avea

Lecture Hall Genetic Strains Research Center Annex Official Housing Il Eﬁﬁﬁﬁ 16.979m

N = N Building A Dlem

O BEEEEEME LY 5— O REENTEHER e e

Structural Biology Center Genetic Strains Research Center West Building E%@Eﬁfé 41,816
m Rl %%ﬁ*ﬁ 0 ;ﬁ%%i@ﬁﬁgﬁ (Total Floor Space) ’

Radioisotope Laboratory Administration Building for Experimental Farm (2016F 481 A%%E)

BEIYY T,/ Campus Map 15






Department of Molecular Genetics ) FEEIAFE%

The mechanisms of centrosome duplication and dynamics
HuMAD HEEREE LA ANEIRE, T U TRIEDAZ

A Centriole formation C

control

=== cartwheel ——Elongation
l microtubule

= cap

electron dense
material

Centrinftubulin/fDNA

(A) HBRBERIC IR LT HRiDvIMADIE
£, (B) SAS-6 ZEMANH—~R1—I
BEQHROEHZREL. BRIt
ERETD. (C) SAS-6[FATVIMELE
HICHBETHD, L MBEEMRICSN
TRNAEICZ KD SAS-6 = FHIZMHI
DERD/NARBRIBEEEND.
Centrin: FILVIMAR——,

(A) Cell cycle-dependent centriole
formation. (B) SAS-6 homodimers
dictate the universal 9-fold symmetry of
centrioles. (C) HsSAS-6, human SAS-6,
is required for centriole formation in

HsSAS-6 (RNAJ)

T

SAS-6 homodimer

cartwhesl human cells. Centrin: centriole marker.

L HRESNIZHR/ NS E ThDIRUAIMNE Y~ T— - The centrosome is a conserved organelle that serves as
IR T L EEU RSOOSR EEERSREFHMed_E - the microtubule organizing center and regulates many
THRRALAAL. BTk, NEAESOEcREBs=iEClgs, - biological processes. However, the mechanisms governing
TOET, CNEDBSAET3 FT. MBS ChMEL—E © centrosome duplication and the underlying structural
Rl EEER T ZNEAN BT T, ZOAH— 2 AICELTIE - principles remained poorly understood and represent a long-
REELHAPE < AWEORAORD—DESNTNE, | oo important question in biology
WA E e MESMERE. YU EREMREL. 2ERAFE We mainly focus on understanding the mechanisms of
SEAEBA TS THRINMAMES, B8 BEEOEAEESRIET © centrosome biogenesis and dynamics by using the
BoeAEELEY : combination of innovative and multi-disciplinary approaches.

We are investigating the following specific aims by using
human cells, mouse, and C. elegans as model systems.

Selected Publications

Shiratsuchi, G., Takaoka, K., Ashikawa, T., Hamada, H., and Kitagawa, D. (2015). Kitagawa, D., Vakonakis, 1., Olieric, N., Hilbert, M., Keller, D., Olieric, V., Bortfeld, M.,
RBM14 prevents assembly of centriolar protein complexes and maintains mitotic Erat, M.C., Fluckiger, ., Génczy, P., and Steinmetz, M.O. (2011). Structural basis
spindle integrity. EMBO J 34, 97-114. of the 9-fold symmetry of centrioles. Cell 144, 364-375.

Ohta, M., Ashikawa, T., Nozaki, Y., Kozuka-Hata, H., Goto, H., Inagaki, M.,
Oyama, M., and Kitagawa, D. (2014). Direct interaction of Plk4 with STIL ensures
formation of a single procentriole per parental centriole. Nat Commun 5, 5267.

Division of Centrosome Biology FUIMALEY)EFRAZTERFS https://www.nig.ac.jp/labs/CentrBio/Centrosome_Laboratory_web_Site/Welcome.html
Kitagawa Group Jb)IIFigEZ= LN ey a2 B Al A

KITAGAWA, Daiju TAKAO, Daisuke
Professor Assistant Professor
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Department of Molecular Genetics ) FEEIAFE%

A new molecular genetics to understand DNA transactions in human cells

eMiRgIcB I 587z 3 TERIBEEZHW-DNA NS VAT 7Y ay OfEb

A

SCFTIR1

GFP signal (AU)

eMMM

0 30 60 90

time (min)
FA—FIUFEET IOV (AD) 3%
(A) AIDJEDRE, FBYIERD F-box AF TIR1 ZRERSB/MRAICHS VT, TIRT BRTEMEETFE SCFTIRT E3 AEFFVUH—CEERETMTD. A—FIVIETIRT EAID ST DHEEERETDET
ADRES /N BZENRIZEL, (B) TIR1 &EGFP-AIDICEBESIFNERE LIS /B N 293 MRICRIRS BTz, BT A —F ViR, BIFNICGFPZEZELIC, (C) GFPIYIHLZEE1
LTz. 60 RTEE TAREBD D GFP B RSNTVNDZED DD S,
The AID system
(A) Schematic illustration of the AID system. TIR1 derived from a plant forms an SCF-TIR1 E3 ubiquitin ligase with the endogenous factors when expressed in human cells. Auxin promotes the interaction
between TIR1 and AID for poly-ubiqutylation of AID. Therefore, AID-fused proteins are degraded by the proteasome. (B) TIR1 and GFP-AID fused with a nuclear localization signal were expressed in human 293

cells. After addition of auxin, GFP was detected by a time-lapse microscopy. (C) Quantification of GFP signal. Most of GFP was degraded by 60 min.

LFREG. BRI EYF—FIVICEDEE b SND, 18
MRDY ) SOBDRAD X NMAREICEIET D ZET. 45
EDY V)N B% A —F I MRENICHBRRETD AID A ZHE
LZELT=, =512, CRISPR/Cas 7/ LRERfiEHAEHE. B~
ATy yar) BB = ED R EEI I LE LTz, 1ERLIZZE
EMRTE. ERE 30U TN TIEN S /SO BEDERRETD
ZENTEFY, ADEMZNBLTENT/ L DNADWHITHE
FSNTOLBDOH\ FHICDNABREMDDNANS Y ZAFPI3
Y OREEMZERSMNILEDELTVET,

We established the auxin-inducible degron (AID) system,
with which the expression of proteins of interest can be
rapidly controlled by addition of a plant hormone, auxin. By
combining the CRISPR/Cas-based gene-editing technology
with the AID system, we can now make human conditional
mutants, in which proteins of interest can be depleted in a
half-life of less than 30 min. By applying the AID technology,
we wish to understand how genomic DNA is maintained in
human cells. In particular, we are focusing on the relationship
between DNA replication and other DNA transactions.

Selected Publications

Natsume, K., Kiyomitsu, T., Saga, Y., and Kanemaki, M.T. (2016). Rapid protein
depletion in human cells by auxin-inducible degron tagging with short homology
donors. Cell Reports 75, 210-218.

Nishimura, K., and Kanemaki, M.T. (2014). Rapid Depletion of Budding Yeast
Proteins via the Fusion of an Auxin-Inducible Degron (AID). Current Protocols in
Cell Biology 64, 20.9.1-20.9.16.

Division of Molecular Cell Engineering 5> F#lRa T 23220

Nishimura, K., Ishiai, M., Horikawa, K., Fukagawa, T., Takata, M., Takisawa, H.,
and Kanemaki, M.T. (2012). Mcm8 and Mcm9 Form a Complex that Functions in
Homologous Recombination Repair Induced by DNA Interstrand Crosslinks.
Molecular Cell 47, 511-522.
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Molecular mechanism of eukaryotic DNA replication in the cell cycle

HizEMEed0 DNA SHEEHE & T ORI XA

]

[ ]

[ ]

1

| i

2- 1

o ]

- 1

L]

]

[ ]

' i

1

]

]

= ]
oM [ ] -

%‘. ]

L]

= 1

:

2
e e S DO Gl
(] 4]

Early ori (ARS306) Late ori (ARS501)

OFF ON OFF ON

Iim in HU
0 306090 0 306090 0 306090 0 306090 (min
ol
]
=3
8
5
=
@
3
m
=]
El
@
| i
A

(A) ERBFIATRIERTE 90 ORCESRIZ. XTLAY—LEDHEIFRZNUCREICHEEFIFERICHES I8, HMIEORC-XILAY—LESEDAFM &, (B)
BEBBOY A ZVD1dSId3-51d7-Cdca5 EEARDFIHLT LS, BN TIOESHREBRIARSES (P ON') EEROYAZVIDEEETRL. late

origin DERDEHICRAAT S (RFRKED).

(A) AFM image of ORC-chromatin complexes. ORC (origin recognition complex) binds to replication origins, where DNA replication is initiated. We revealed that
chromatin structure stabilizes origin-ORC interaction. (B) Origin association of the low abundance replication proteins SId3, Sld7, and Cdc45 is the key to
determining the temporal order of origin firing. Simultaneous over-expression of these proteins (“ON” in the figure) allows the late-firing origins to fire earlier in S

phase (arrow in the figure).

BRZAENOFREIRDNA Z. #BERBD SHIC—E 72T ERIC
BRI, BRICHESNE T, COWBICKD, BEIBERIIR
DSFICERNEEERICEHDE T, EREYDDNAERIS.
(A L ITEE S DEHDISFH SR L. € DR HRRE R
[CKDEBICHIBSNTUVES, LHL. FEIADNAERDA
DEDLDITITHON. ESLUTSEDHZERINDDH, ZD5F
MIELD DD TVEBA. AARETIIZOBEICER D=0,
HEFBAZEREYDOETINRELT, RBAEDNAERMEES
ZDOHIEDOMTR I TOCLVETD,

Eukaryotic chromosome DNA is replicated exactly only
once per cell cycle and segregated to daughter cells. This
process ensures cells to transmit accurate genomic
information to their progeny. Eukaryotic DNA replication
initiates from multiple sites, called replication origins,
scattered throughout chromosomes and this initiation
process is strictly regulated by the cell cycle. However,
molecular mechanism of DNA replication and its regulation in
eukaryotic cell cycle have not been well elucidated. To
approach this subject, we have isolated novel replication
factors of budding yeast and analyzed their functions.

Selected Publications

Itou, H., Muramatsu, S., Shirakihara, Y., and Araki, H. (2014). Crystal Structure of
the homology domain of the eukaryotic DNA replication proteins SId3/Treslin.
Structure 22, 1341-1347.

Hizume, K., Yagura, M., and Araki, H. (2013). Concerted interaction between
origin recognition complex (ORC), nucleosomes and replication origin DNA
ensures stable ORC-origin binding. Genes Cells 18, 764-779.

WA ERZTERT

Division of Microbial Genetics

Tanaka, S., Komeda, Y., Umemori, T., Kubota, Y., Takisawa, H., and Araki, H. (2013).
Efficient initiation of DNA replication in eukaryotes requires Dpb11/TopBP1-GINS
interaction. Mol Cell Biol 33, 2614-2622.
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Department of Cell Genetics FIBEIATTR

Evolutionary integration of two independent organisms by endosymbioses

AN FE AR & 5 Ml Dt S HHE D R

BN O TR —2gs SSIYRUPEERMAL N
OTUPHERRERNICHELTRELE LI, ZOMICH. B
RO BI DR Z DA A REZ S T DBIAHFIELE T,
DK SHEROMROEAZBR IR G 3. B
EHAMBRADHEETERIBOMILMA TS, Fz5ME. (1) B
ARSI LS EERRAE SOV RUZ DOIETEHIE. (2) BRI/
BB CID TR F—HIGEMRIDIBIEDRIR. (3) FRAE=
NOYRUZ DA OHFRANHEERICH IS8 T & H A (KRR
DOipFREsEEE BRI T MRRAHEENIIOERFIED
R EELCLET,

BEDOVT/NOTIT (A) BRI
ERRIDBCISTHELET (B,
SRR C, B EABMIODHIR) .
Held ERESROZOHHEIC
EMSNSHAREE (V) OR
MICLOTITONBL (D). AR
BBV TN TUTERDFsZ
ETEEMMBAHIN X 1= Dynamin FH
SERSNTVSZEZRENTLE
Lz (B).

Reminiscent of their cyanobacterial (A)
ancestor, chloroplasts replicate by
binary division (B, unicellular alga; C,
land plant cells). Chloroplast division
is performed by the division ring (D)
which involves cyanobacterial FtsZ

Dy namin and eukaryotic dynamin (E).

Mitochondria and chloroplasts, energy-converting
organelles in eukaryotic cells, are relicts of ancient bacterial
endosymbionts. In addition to these particular organelles,
there are many other endosymbiotic events which have
integrated new functions into eukaryotic host cells. In order
to maintain a permanent endosymbiotic relationship, a host
cell and an endosymbiotic cell coordinate their proliferation.
The major goal of our study is to understand how organelle (or
other endosymbiotic cell) division is controlled by host cells
and how host cells proliferate depending on chemical energy
that are supplied by organelles (or other endosymbiotic cells).

Selected Publications

Miyagishima, S., Fujiwara, T., Sumiya, N., Hirooka, S., Nakano, A., Kabeya, Y.,
and Nakamura, M. (2014). Translation-independent circadian control of the cell
cycle in a unicellular photosynthetic eukaryote. Nat Commun 5, 3807.

Kabeya, V., and Miyagishima, S. (2013). Chloroplast DNA replication is regulated
by the redox state independently of chloroplast division in Chlamydomonas
reinhardftii. Plant Physiol 167, 2102-2112.

HAHRRE(LARZEER

Division of Symbiosis and Cell Evolution

Miyagishima, S., Suzuki, K., Okazaki, K., and Kabeya, Y. (2012). Expression of
the nucleus-encoded chloroplast division genes and proteins regulated by the
algal cell cycle. Mol Biol Evol 29, 2957-2970.
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Neuronal circuit development and function in the mouse brain
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A process of neuronal circuit development in the neonatal brain was observed using two-photon microscopy. Dendrites of cortical neurons (red) were
highly motile and expanded towards proper presynaptic targets (thalamocortical axons: green). Images of a single neuron in the mouse somatosensory

cortex at Oh, 4.5h, 9h and 18h after postnatal day 5 are shown.

IHZLFE DS EAIBRNIZBEE N Z o CVE TN ZOER
EEDDIFE. BRICBESNTEMTBHZOEE T, TDFRED
THEAZIBER S DIZDITIE. DFHOEWNERE TOFRE VA
BHIRERAT N T, RARECTlE. DFEWZ. YOEGE
ZEBEL. in vivo COBGTRIEP 2HFBEMEBAA—I VD
HEZSAEMNET TO—FIZEoC. BIIEOEHRERR O FEL 1
BES DA ZHON T EZBIELTULETY, FIC. AAF7D
SORBOFEEB<FITZFEDDORHADRIRAZE (D5
RERIEREFE) ([CEIFZF>TVET,

To understand development of complex yet
sophisticated neuronal circuits underlying higher brain
function of mammals, integrative studies which cover from
molecules to whole animals are indispensable. By using a
wide range of techniques, such as mouse genetics (gene
knockout), 2-photon microscopy, confocal microscopy,
histology and behavioral analyses, we are studying
mechanisms of development and function of mammalian
neuronal circuits. In particular, we are interested in activity-
dependent circuit development during postnatal stages.

Selected Publications

lwata, R., Matsukawa, H., Yasuda, K., Mizuno, H., ltohara, S., and Iwasato, T. (2015).
Developmental RacGAP a2-chimaerin signaling is a determinant of the
morphological features of dendritic spines in adulthood. J Neurosci 35, 13728-
13744.

Iwata, R., Ohi, K., Kobayashi, Y., Masuda, A., lwama, M., Yasuda, Y., Yamamori, H.,
Tanaka, M., Hashimoto, R., Itohara, S., and Iwasato, T. (2014). RacGAP a2-
chimaerin function in development adjusts cognitive ability in adulthood. Cell Rep 8,
1257-1264.

Division of Neurogenetics 2B &(GRAZCERFT

Mizuno, H., Luo, W., Tarusawa, E., Saito, YM., Sato, T., Yoshimura, Y., ltohara, S.,
and Iwasato, T. (2014). NMDAR-regulated dynamics of layer 4 neuronal dendrites
during thalamocortical reorganization in neonates. Neuron 82, 365-379.
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The genetic basis of development and behaviors in zebrafish

Y7771 1 flVmREGRRR OBIRZRIFN

EBIIR IS TrvyaEBWC HRTHO CESNERLENS
VARV VER VAT LERFEL. ENEBVT, BETFEAE
YHERSE, BT/ ITV/N\VY =SV A Gald-UASE%ZR
HLUTEFE Uz, TNoD A EZEREUTHREAIEDNS VAT T
Zwo DAy -2 BEL . FHEDMPCIEE DA R
BEERFERIBITE LIz, TNSOMRIY—RZBNTHR
RO E LB ZEREIDIED. 178 - 28 - LRICEE
AR DA 1R, HEERRE. MISEERDAA—I VI HEE
BUTMEREDBRIRZ HIEL CL\ES,

BEFSVT - TNV —~DVT
TEIC L DR - 1B - BRERRIGFP
FIR, (L) Bi&. (FL) FRE2_EOHER.
(&) &, (BT BEERE,

GFP expression in specific cells, tissues
and organs by gene trapping and
enhancer trapping. (upper, left) skeleton,
(upper, right) cells on the skin, (lower,
left) blood vessels, (lower, right) sensory
neurons.

We developed the highly efficient transposon
transposition system in zebrafish, and developed powerful
genetic methods, including the transgenesis, gene trap,
enhancer trap, Gal4-UAS methods. By using these methods,
we created a large number of transgenic fish lines that
express the yeast Gal4 transcription activator in specific
cells, tissues and organs for the applications in
developmental biology and neuroscience. We are studying
the structure and function of specific neuronal circuits that
regulate locomotion, learning and memory. Also, we visualize
neuronal activity during behavior by calcium imaging to
identify functional neuronal circuits.

Selected Publications

Wada, H., lwasaki, M., and Kawakami, K. (2014). Development of the lateral line
canal system through a bone remodeling process in zebrafish. Dev Biol 392,
1-14.

Muto, A., Ohkura, M., Abe, G., Nakai, J., and Kawakami, K. (2013). Real-time
visualization of neuronal activity during perception. Curr Biol 23, 307-311.

Division of Molecular and Developmental Biology #JEAF 4 RFZZERFS

Asakawa, K., Abe, G., and Kawakami, K. (2013). Cellular dissection of the spinal
cord motor column by BAC transgenesis and gene trapping in zebrafish. Front
Neural Circuits 7, 100.

Kawakami Group ||| FFFZE=E
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Evolution of organisms at genomic level

) BN BIT B

F)I— (Patr) kb (Hosa) (285138 Rh RMRELEGFEF DL EMAAIE, Kitano, Kim, Blancher, and Saitou (2016; Genome

Biol. Evol., advance access) &0,

Genome Biol. Evol., advance access).

EMOEAE D/ LN TAYEI— 5@ ERBOmE D
SHFELTVEY, FICRAADELEENCWZSERALEE
FHDELICEREDTTVET, AFROEKRELTE. (1) 5%
DNABMZS<&HIz. SESTHEAEER. HICAFIIBADY
JLFEET =Y DR, (2) ENRL TBILER, S, EaE
[CHNTERG CTENICRFSNIZIE IR RO, (3)
T LECFRTTICBREBIEDRRE. BEDDDET.

We study evolution of organisms at the genomic levels
through computer analyses and wet experiments. We are
particularly interested in evolution of modern humans and
primate and mammalian evolution toward human. Research
interests include (1) genome-wide data analysis of modern
humans with special reference to those in Japanese
Archipelago including ancient DNA analysis, (2) lineage-
specific evolutionary changes at different levels of organism
groups such as Hominidae, primates, mammals, vertebrates,
and plants, (3) development of methods useful for
evolutionary genomic studies, and others.

Selected Publications

Jinam, T.A., Kanzawa-Kiriyama, H., Inoue, I., Tokunaga, K., Omoto, K., and
Saitou, N. (2015). Unique characteristics of the Ainu population in northern Japan.
J Hum Genet 60, 565-571.

Jinam, T.A., Kanzawa-Kiriyama, H., and Saitou, N. (2015). Human genetic
diversity in the Japanese Archipelago: dual structure and beyond. Genes Genet
Syst 90, 147-152.

Osada, N., Hettiarachchi, N., Babarinde, I., Saitou, N., and Blancher, A. (2015).
Whole-Genome Sequencing of Six Mauritian Cynomolgus Macaques (Macaca
fascicularis) Reveals a Genome-Wide Pattern of Polymorphisms under Extreme
Population Bottleneck. Genome Biol Evol 7, 821-830.

http://www.saitou-naruya-laboratory.org
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Population genetics and genome evolution
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Metabolic economics and microbrial proteome evolution. A) Chemical energy allocations for biosynthesis of a bacterial cell. About
75% of the budget is used for protein synthesis. Based on data from E. coli (Neidhardt et al. 1990). B) Protein adaptation for energetic
efficiency. In Bacillus subtilis, abundant proteins employ less energetically costly amino acids.
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We combine theoretical and laboratory studies to study
mechanisms of genome evolution. Current interests include:

1) lineage-specific genome evolution: we are trying to
understand why nucleotide and amino acid composition
vary strongly among closely related Drosophila.

2) Modeling evolutionary processes: we employ computer
simulations of weak selection and fitness interactions
among mutations to determine statistical methods to
detect subtle evolutionary forces.

3) Phenotypic bases of weak selection: biosynthetic
constraints or selection for efficient synthesis may be
important global factors in genome and proteome
evolution.

Selected Publications

Matsumoto, T., John, A., Baeza-Centurion, P., Li, B., and Akashi, H. (2016).
Codon usage selection can bias estimation of the fraction of adaptive amino acid
fixations. Mol Biol Evol, in press.

Akashi, H., Osada, N., and Ohta, T. (2012). Weak selection and protein evolution.
Genetics 192, 15-31.
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Osada, N., and Akashi, H. (2012). Mitochondrial-Nuclear Interactions and
Accelerated Compensatory Evolution: Evidence from the Primate Cytochrome ¢
Oxidase Complex. Mol Biol Evol 29, 337-346.
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Genetics of adaptive radiation
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Our research takes an integrative approach across diverse disciplines. The first step is to conduct a detailed ecological survey of natural variation among stickleback populations collected
from diverse environments. Next, we use genetic and genomic tools to study the genetic architecture of ecologically important phenotypic traits and also identify candidate genes responsible
for adaptation and speciation. Then, we use transgenic and knockout approaches to study the detailed molecular and physiological functions of these candidate genes in vivo. Furthermore,
we plan to use semi-natural ponds to get insight into how different alleles behave within natural populations.
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Our research goal is to understand the molecular
mechanisms underlying the evolution of biodiversity. Although
many genes important for animal development and behavior
have been identified in model organisms, little is known
about the molecular mechanisms underlying naturally
occurring phenotypic variation important for adaptation and
speciation in wild populations. Furthermore, little is known
about how newly evolved alleles important for adaptation
and speciation spread within natural populations. To
understand these ecological and genetic mechanisms, we
mainly use stickleback fishes as a model. Our research takes
an integrative approach across diverse disciplines.

Selected Publications

Yoshida, K., Makino, T., Yamaguchi, K., Shigenobu, S., Hasebe, M., Kawata, M.,
Kume, M., Mori, S., L. Peichel, C.L., Toyoda, A., Fujiyama, A., and Kitano, J. (2014).
Sex chromosome turnover contributes to genomic divergence between incipient
stickleback species. PLoS Genet 70, e1004223.

Ishikawa, A., Takeuchi, N., Kusakabe, M., Kume, M., Mori, S., Takahashi, H., and
Kitano, J. (2013). Speciation in ninespine sticklebacks: reproductive isolation and
phenotypic divergence among cryptic species of Japanese ninespine stickleback.
J Evol Biol 26, 1417-1430.
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Yoshida, K., and Kitano, J. (2012). The contribution of female meiotic drive to the
evolution of neosex chromosomes. Evolution 66, 3198-3208.

Kitano Group JtEFRITZZ=E

ISHIKAWA, Asano

KITANO, Jun
Professor Assistant Professor
b8 B s ATy B3

H925EE)./ Research Activities

25



Department of Integrated Genetics A& B GHTT%R

Genomic medicine with next generation sequencing technology
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What is the disease mechanism?
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FIRBEDNDOEY, MUK —T Y —ZE ol CNODEETIC LD, TBANZXLZERSNITBEZEELTVET,

The the basic unit of heredity as disease causality might well be the regulatory region and not only the gene. The integrated functional
properties based on a Next generation sequencer will open the way to understand the disease mechanisms.
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Our research goal is to elucidate disease causalities and
their patho-etiologies, and ultimately to develop therapeutic
tool. With the advent of next generation sequencing
technologies, it becomes very handy to identify causalities of
monogenic diseases as well as complex diseases. With the
vast of genomic information at hand, we will combine gene
expression profiles of the responsible tissues together with
clinical information to understand the global picture of
diseases.

Selected Publications

Nakaoka, H., Gurumurthy, A., Hayano, T., Ahmadloo, S., Omer ,W.H., Yoshihara, K.,
Yamamoto, A., Kurose K., Enomoto, T., Akira, S., Hosomichi, K., and Inoue, 1. (2016).
Allelic imbalance in regulation of ANRIL through chromatin interaction at 9p21
endometriosis risk locus. PLoS Genet 72, e1005893.

Tamura, R., Yoshihara, K., Yamawaki, K., Suda, K., Ishiguro, T., Adachi, S.,
Okuda, S., Inoue, I., Verhaak, R.G., and Enomoto, T. (2015). Novel kinase
transcripts found in endometrial cancer. Sci Rep 5, 18657.
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Yu, W., Zheng, H., Lin, W., Tajima, A., Zhang, Y., Zhang, X., Zhang, H., Wu, J.,
Han, D., Rahman, N.A., Korach, K.S., Gao G, F,, Inoue, I., and Li, X. (2014).
Estrogen promotes Leydig cell engulfment by macrophages in male infertility. J
Clin Invest 724, 2709-2721.
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Genetics of epigenetics
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The ibm1 (increase in BONSAI methylation)
mutation induces developmental defects, which
are suppressed by mutation in the H3K9
methylase gene KYP or non-CG methylase gene
CMT3. The results suggest that these
phenotypes are due to ectopic deposition of
heterochromatin marks, such as H3K9
methylation and non-CG methylation.

ibm1; cmi3

To understand control and function of DNA methylation,
we are taking genetic approaches using mutants of
Arabidopsis. An Arabidopsis protein DDM1 (decrease in DNA
methylation) is necessary for methylating transposons and
repeats. On the other hand, IBM1 (increase in BONSAI
methylation) is necessary for not methylating genes. In
mutants of genes encoding these proteins, several types of
developmental abnormalities were induced. Characterization
of these abnormalities is revealing impact of DNA methylation
on genome evolution and appropriate gene expression.

Selected Publications

Tsukahara, S., Kawabe, A., Kobayashi, A., Ito, T., Aizu, T., Shin-I, T., Toyoda, A.,
Fujiyama, A., Tarutani, Y., and Kakutani, T. (2012). Centromere-targeted de novo
integrations of an LTR retrotransposon of Arabidopsis lyrata. Genes Dev 26, 705-
713.

Inagaki, S., Miura-Kamio, A., Nakmura, Y., Lu, F., Cao, X., Kimura, H., Saze, H.,
and Kakutani, T. (2010). Autocatalytic differentiation of epigenetic modifications
within the Arabidopsis genome. EMBO J 29, 3496-3506.
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Tsukahara, S., Kobayashi, A., Kawabe, A., Mathieu, O., Miura, A., and Kakutani, T.
(2009). Bursts of retrotransposition reproduced in Arabidopsis. Nature 303, 423-
426.
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Approaching brain function through studying development of nervous systems
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Top: The radial glial scaffold is disrupted in CXCL12 knockout mouse with gaps in the pial endfeet layer (arrows) and stunted radial processes. Bottom: a model proposing that CXCL12 (from
the meninges) signalling via its receptor CXCR4 (in radial glia) strengthens integrin adhesion to the basement membrane which in turn maintains radial glial scaffold integrity.

BB R RO DB D 2 S B T 9, B FICEE SN
TEHAETOISAITHDT. BRI EFN. BEIL . BiS7Z(H
RLUC. EHiREEFESNTIESNE T, COERR/ W— DN
EMIDITENORE & W\ OTBEEDIFH I R H T E S, P
FB(CLOTCERICBNHNTEDNTI D EDEZD, L\ofzAME
SNIEERHFEDIZFEAERBRESNTED, ESMIAEETT, H
MFRETIE. BERICDIOND RO DEARDIL—/ L Z iR
TIDET. NOBEEERATBDIZWEERTVET,

The brain circuitry is made up of an enormous number
of neurons. It is constructed by sequential developmental
steps, involving neuronal differentiation, migration, axon
guidance, and synaptogensis. The resulting wiring patterns
determine the characteristics of animals’ behavior and
mental activities. Although the brain maintains a certain
degree of plasticity, the core element is almost fixed and
non-rewireable after the completion. We focus on this rigid
feature of the brain by attempting to reveal the rules of neural
development and to understand how the wiring design
shapes brain function.

Selected Publications

Zhu, Y., Matsumoto, T., Nagasawa, T., Mackay, F., and Murakami, F. (2015).
Chemokine signaling controls integrity of radial glial scaffold in developing spinal
cord and consequential proper position of boundary cap cells. J Neurosci 35,
9211-9224.

Mita, S., de Monasterio-Schrader, P., Funfschilling, U., Kawasaki, T., Mizuno, H.,
lwasato, T., Nave, K.A., Werner, H.B., and Hirata, T. (2015). Transcallosal
Projections Require Glycoprotein M6-Dependent Neurite Growth and Guidance.
Cereb Cortex 25, 4111-4125.
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Suzuki, K., and Hirata, T. (2014). A common developmental plan for neocortical
geneexpressing neurons in the pallium of the domestic chicken Gallus gallus
domesticus and the Chinese softshell turtle Pelodiscus sinensis. Front Neuroanat 8,
20.

https://www.nig.ac.jp/labs/Brain/new/j/hirata_lab_j/toppu.html
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Molecular basis of plant cell morphogenesis

MR DIEREIE K : 22 2 I 9 557 7+ AT LD HF

AL

TR
AR

L3
)
:

gu—
g—
—
—

&)

U

P
1]

AR ey

» '\51

A) RBBEE DR E RMAREE) 59—, B) REREENEFHLER. RHMIEE (77) OILEDRBHOND. C) NMHREDLEZFE I SM/INE. D) Rho GTPase HNEIE(L (1)) L. R
BaEE (3) OILEERELTS, E) #iBIEE/ W— DBEERE. Rho GTPase (58) HYWEBSRRNA A VZAL. M/NE () SAREMFRLTUVS.

(A) Xylem vessels develop various secondary cell wall patterns. (B) Xylogenic Arabidopsis cultured cells. Red signals indicate secondary cell walls. (C) Cortical microtubules in the differentiating xylem
cell. (D) Secondary cell walls (yellow) and plasma membrane domains (green). (E) Reconstruction assay for secondary cell wall patterns. Magenta: plasma membrane domains. Green: microtubules.
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A specifically patterned cell wall is a determinant of plant
cell shape. However, the precise mechanism underlying the
cell wall patterning is still elusive. The main purpose of our
study is to reveal how plant cells establish proper cell wall
patterns. We focus on xylem vessel cells that deposit
secondary cell walls in various patterns such as spiral,
reticulate, and pitted patterns. By using our xylogenic cell
culture system and pattern reconstruction assay, we have
revealed that cortical cytoskeletons and Rho GTPases play a
central role in the secondary cell wall patterning.

Selected Publications

Oda, VY., and Fukuda, H. (2013). Rho of plant GTPase signaling regulates the
behavior of Arabidopsis kinesin-13A to establish secondary cell wall patterns.

Plant Cell 25, 4439-4450.

Oda, Y., and Fukuda, H. (2012). Initiation of cell wall pattern by a Rho- and

microtubule-driven symmetry breaking. Science 337, 1333-1336.

Cell Dynamics and Organization Laboratory #ER2Z2 IR E

Oda, V., lida, Y., Kondo, VY., and Fukuda, H. (2010). Wood cell-wall structure
requires local 2D-microtubule disassembly by a novel plasma
membraneanchored protein. Current Biology 20, 1197-1202.

https://www.nig.ac.jp/labs/CellDyna/index.html
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Cellular mechanochemistry regulating eukaryotic chromosome dynamics
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(A) Xenopus laevis, our primary model organism. Eggs
from female frogs (B) are used to prepare cytoplasmic
extracts, in which the spindle apparatus and the cell
nucleus can be in vitro assembled and
micromanipulated. Image in (C) shows a metaphase
spindle assembled in extracts and visualized by
fluorescently labeled tubulin. A pair of glass microfibers
can be used to apply mechanical force. Inset illustrates
the geometry of the set-up

The cell’s ability to sense and respond to mechanical
force is crucial to many biological processes, including cell
division and differentiation. Our laboratory uses novel
biophysical methods which combine controlled
micromanipulation techniques (e.g., laser tweezers, glass
microfibers) and high-resolution fluorescence microscopy (e.g.,
confocal and TIRF imaging) to characterize physicochemical
nature of the mitotic spindle and the cell nucleus. Thorough
quantitative analyses of their micromechanics and molecular
biochemistry, we aim to understand the principles of how
cells are structured to respond to defined mechanical cues
and aim ultimately to use the knowledge to control cellular
behavior.

Selected Publications

Shimamoto, Y., Forth, S., and Kapoor, T.M. (2015). Measuring pushing and
braking forces generated by ensembles of kinesin-5 crosslinking two
microtubules. Dev Cell 34, 669-681.

Takagi, J., ltabashi, T., Suzuki, K., Kapoor, TM., Shimamoto, Y., and Ishiwata, S. (2013).
Using micromanipulation to analyze control of vertebrate meiotic spindle size. Cell
Rep 5, 44-50.

Quantitative Mechanobiology Laboratory EEX7.//\A ZOI—HRE

Shimamoto, Y., Maeda, Y.T., Ishiwata, S., Libchaber, A.J., and Kapoor, TM. (2011).
Insights into the micromechanical properties of the metaphase spindle. Cell 745,
1062-1074.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/shimamoto

Shimamoto Group EARAZEE

SHIMAMOTO, Yuta
Associate Professor

EAEBKR g3

558D,/ Research Activities




RiEMMT Y 5—

Genetic Strains Research Center

Integrative genetics of mouse complex traits
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The National Institute of Genetics Mouse Genome database (NIG_MoG; http://molossinus.lab.nig.ac.jp/msmdb/) primarily comprises the whole-genome sequence data of two inbred mouse strains, MSM/Ms
and JF1/Ms. NIG_MoG provides information of intersubspecific visualized genome polymorphism, browsing single-nucleotide polymorphisms and short insertions and deletions in the genomes of MSM/Ms and

JF1/Ms for the reference genome of C57BL/6J. Top page of NIG_MoG (left) and browsed genome polymorphism data (right). (From Takada et al., 2015).
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In order to understand genetic basis underlying complex
traits, such as morphology and energy metabolism, we are
conducting genetic analyses based upon both of “Forward
Genetics” using existing mouse mutants and “Reverse
Genetics” using genetically engineered mice. In parallel, we
are also compiling information of the genome diversity of
inbred mouse strains, and developing new inter-subspecific
consomic strains, in which every chromosome of a classical
inbred strain C57BL/6J is replaced by the counterpart of a
wild mouse-derived MSM/Ms strain. These bioresources are
freely available for research community.

Selected Publications

Takada, T., Yoshiki, A., Obata, Y., Yamazaki, Y., and Shiroishi, T. (2015). NIG_
MoG: a mouse genome navigator for exploring intersubspecific genetic
polymorphisms. Mamm Genome 26, 331-337.

Oka, A., Takada, T., Fujisawa, H., and Shiroishi, T. (2014). Evolutionarily
diverged regulation of X-chromosomal genes as a primal event in mouse
reproductive isolation. PLoS Genet 70, e1004301.

Mammalian Genetics Laboratory [HZLE¥)ETIZE

Takada, T., Ebata, T., Noguchi, H., Keane, T.M., Adams, D.J., Narita, T.,
Shin-I, T., Fujisawa, H., Toyoda, A., Abe, K., Obata, Y., Sakaki, Y., Moriwaki, K.,
Fujiyama, A., Kohara, Y., and Shiroishi, T. (2013). The ancestor of extant
Japanese fancy mice contributed to the mosaic genomes of classical inbred
strains. Genome Res 23, 1329-1338.
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Genetic Strains Research Center

Developmental genetic studies using gene engineering technology in mice
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(A-B) Notch signaling is activated only in the caudal part of each somite. (C) Nanos2 proteins (green) are localized in the P-bodies in cytoplasm of embryonic male germ cells (red). (D) A section of adult
seminiferous tubule, in which Nanos2 (green) expression is maintained in the spermatogonial stem cell (magenta). Only stem cells remain, while sperm differentiation is suppressed. (E-F) Sections of ovaries at
birthday (E) and 12 days after birth (F). We are interested in the mechanism of primordial follicle activation (green in F) after cyst (magenta in E) breakdown.
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We aim to elucidate molecular mechanisms involved in
several developmental processes. Major targets are
mesoderm tissues and germ cell development; sexual fate
decision, spermatogenesis and oogeneis. We like to
understand mechanisms how germ cells chose two
alternative pathways to form sperm or oocyte. For the
functional analyses, we use Cas9-mediated gene editing
technology to facilitate mutant mouse production.

Selected Publications

Suzuki, A., Niimi, Y., Shinmyozu, K., Zhou, Z., Kiso, M., and Saga, Y. (2016).
Dead end1 is an essential partner of NANOS2 for selective binding of target
RNAs in male germ cell development. EMBO Rep 77, 37-46.

Zhou, Z., Shirakawa, T., Ohbo, K., Sada, A., Wu, Q., Hasegawa, K., Saba, R.,
and Saga, Y. (2015). RNA Binding Protein Nanos2 Organizes Post-transcriptional
Buffering System to Retain Primitive State of Mouse Spermatogonial Stem Cells.
Dev Cell 34, 96-107.

Mammalian Development Laboratory F4 TR E

Zhao, W., Ajima, R., Ninomiya, Y., and Saga, Y. (2015). Segmental border is
defined by Ripply2-mediated Thx6 repression independent of Mesp2. Dev Biol
400, 105-117.
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Behavioral genetics using wild-derived mouse strains
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(A) Notable strain differences of
behavioral patterns between wild-
derived and laboratory strains using a
variety of behavioral studies. (B)
Efficient genome editing technologies
in rodents with CRISPR/Cas9.
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EMDEFEZ H=5T BERIBEBOZ ERIEBIBINTLY - The genetic basis for individual differences in complex
FA. BBl RSO SIEESNIBARFEYIRZS - traitsis still unclear. In order to clarify the mechanisms related
HHV. BLCETEOZEMEERE T AN 2 LAOERICEn - 1o behavioral diversity, we are using a series of wild-derived
BATVET, BAEEEDREREL. SHMI T8 %Rl . 5 © mouse strains. Wild derived strains exhibit a prominent

ERRGEERT CEDD, (TEBEFHARICER T, M T, degree of wildness and phenotypic diversity among them.
We are also developing efficient genome editing

7/ NS PR LN B OB R T R B ORI RO methodologies in rodents with CRISPR/Cas9. We are
"fﬁ’/‘/@“i?’: CNSZRIET ST, ??E)jd)%ﬁ'lﬁl:?ﬁb%i;ﬁ . identifying genes related to behavioral diversity using these
EFZEEL. TORREED T M, BICEHREL/NLTHS | tools, and are aiming to understand the role of these genes

MNITDTEZBIELTWET, - in the molecular, cellular, and neural mechanisms that
. underlie this behavioral diversity.
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Yoshimi, K., Kunihiro, Y., Kaneko, T., Nagahora, H., Voigt, B., and Mashimo, T. (2016). Takahashi, A., Sugimoto, H., Kato, S., Shiroishi, T., and Koide, T. (2015). Mapping
ssODN-mediated knock-in with CRISPR-Cas for large genomic regions in of genetic factors that elicit intermale aggressive behavior on mouse chromosome
zygotes. Nat Commun 7, 10431. 15: intruder effects and the complex genetic basis. PLoS One 70, e0137764.

Takahashi, A., Lee, R.X., lwasato, T., ltohara, S., Arima, H., Bettler, B., Miczek, K.A.,
and Koide, T. (2015). Glutamate input in the dorsal raphe nucleus as a
determinant of escalated aggression in male mice. J Neurosci 35, 6452-6463.
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Analyses of regulatory mechanisms in zebrafish germ cells
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Propagation and differentiation of spermatogonial stem cells (SSCs) in culture. SSCs that express green fluorescent protein grow in propagation
culture (left and middle panels), while they differentiate into sperm in differentiation culture (the right panel).
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Spermatogenesis is characterized by sequential
transitions of multiple processes: self-renewal of
spermatogonial stem cells, mitotic growth of differentiating
spermatogonia, and meiosis leading to the production of
sperm. Molecular dissection of these complex processes
and transitions could be facilitated by cell culture
approaches. We have developed techniques to recapitulate
the entire spermatogenesis process, from stem cell
propagation to differentiation of functional sperm, solely in
culture. In addition, we have already isolated several ENU-
induced zebrafish mutants that have a defect in
spermatogenesis. We are working on the molecular
mechanisms to regulate spermatogenesis of vertebrates
both in vivo and in vitro.

Selected Publications

Kawasaki, T., Siegfried, K.R., and Sakai, N. (2016). Differentiation of zebrafish
spermatogonial stem cells to functional sperm in culture. Development 743, 566-
574.

Saito, K., Sakai, C., Kawasaki, T., and Sakai, N. (2014). Telomere distribution
pattern and synapsis initiation during spermatogenesis in zebrafish. Dev Dyn 243,
1448-1456.
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Shinya, M., Kobayashi, K., Masuda, A., Tokumoto, M., Ozaki, Y., Saito, K.,
Kawasaki, T., Sado, Y., and Sakai, N. (2013). Properties of gene knockdown
system by vector-based siRNA in zebrafish. Dev Growth Differ 55, 755-765.
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Molecular genetics of plant embryogenesis
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Upper panel: mature rice embryo
observed by confocal laser scanning
microscope.

Lower panels from left: rice grain, brown
rice, immunohistochemical staining of a
marker of undifferentiated stem cells in
the shoot apical meristem in rice (OSH1),
rice flowers.

The goal of our research is to elucidate the mechanism
of plant embryogenesis. We are focusing on processes of
the patterning of apical-basal or dorsal-ventral axis formation,
and the organogenesis during early stages of rice
embryogenesis. We are taking a molecular genetic approach
using a series of rice embryogenesis defective mutants as
well as comparative embryology and genomics approaches
in grass species. We are also responsible for managing,
preservation, propagation, and distribution of rice genetic
resources of wild rice species collected in the NIG under the
NBRP.

Selected Publications

Suzuki, M., Sato, Y., Wu, S., Kang, B.H., and McCartly, D.R. (2015). Conserved
Functions of the MATE Transporter BIG EMBRYO 1 in Regulation of Lateral Organ
Size and Initiation Rate. Plant Cell 27, 2288-2300.

Ishiwata, A., Ozawa, M., Nagasaki, H., Kato, M., Noda, Y., Yamaguchi, T.,
Nosaka, M., Shimizu-Sato, S., Nagasaki, A., Maekawa, M., Hirano, H.Y., and
Sato, Y. (2013). Two WUSCHEL-related homeobox Genes, narrow leaf2 and
narrow leaf3, control leaf width in rice. Plant Cell Physiol 54, 779-792.
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Nosaka, M., Itoh, J., Nagato, Y., Ono, A., Ishiwata, A., and Sato, Y. (2012). Role
of transposon-derived small RNAs in the interplay between genomes and
parasitic DNA in rice. PLoS Genet 8, e1002953.
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Genetic dissection of the cell division mechanism using single-cellular model organisms
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Hyphal cells of Schizosaccharomyces
japonicas. Green fluorescent protein
indicates nuclei and red fluorescent protein
indicates cytosolic region.

Bacteria and yeasts are suitable model organisms to
understand the fundamental mechanisms on cell
proliferation. Our laboratory studies the mechanisms behind
chromosome or plasmid DNA dynamics in the cell or the
mechanism underlies cell shape formation. Genetic methods
as well as cell-biological methods were used to observe
those intracellular events. We have made several novel
observations in cell proliferation mechanism by using
fluorescent-based protein or DNA imaging. Especially S.
japonicus yeast suits for those cell biological analyses, and
studies of hyphal growth and cell cycle add special value on
this organism. Novel genetic system has been elucidated by
recent our works.

Selected Publications

Aoki, K., Furuya, K., and Niki, H. Schizosaccharomyces japonicus: a dimorphic
yeast alone among the fission yeast. CSHL Protocol Ch.16. in press.

Monteiro, D.C., Patel, V., Bartlett, C.P.,, Nozaki, S., Grant, T.D., Gowdy, J.A,,
Thompson, G.S., Kalverda, A.P,, Snell, E.H., Niki, H., Pearson, A.R., and Webb, M.E.
(2015). The structure of the PanD/PanZ protein complex reveals negative
feedback regulation of pantothenate biosynthesis by coenzyme A. Chem Biol 22,
492-503.
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Niki, H. (2014). Schizosaccharomyces japonicus: the fission yeast is a fusion of
yeast and hyphae. Yeast 37, 83-90.
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Comprehensive analyses of genome function in Drosophila
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Schematic representation of the
inducible RNAi mutant library.

“phenotype analysis”

Although the entire human genome sequence has been
determined, real functions of human genes are far from being
completely understood. Drosophila has a total of 17,000
genes that is about 2/3 of the genes found in humans but a
large amount of these genes (approx. 70%) were discovered
to have similar functions and show significant homology to
humans. We are planning to investigate the function of fly
genes comprehensively as a suitable model for studying the
functional genomics of multicellular organisms.

Selected Publications

Perkins, L.A., Holderbaum, L., Tao, R., Hu, Y., Sopko, R., McCall, K., Yang-Zhou, D.,
Flockhart, 1., Binari, R., Shim, H.S., Miller, A., Housden, A., Foos, M., Randkely, S.,
Kelley, C., Namgyal, P, Villalta, C., Liu, L.P, Jiang, X., Huan-Huan, Q., Wang, X.,
Fujiyama, A., Toyoda, A., Ayers, K., Blum, A., Czech, B., Neumuller, R., Yan, D.,
Cavallaro, A., Hibbard, K., Hall, D., Cooley, L., Hannon, G.J., Lehmann, R., Parks, A.,
Mohr, S.E., Ueda, R., Kondo, S., Ni, J.Q., and Perrimon, N. (2015). The Transgenic
RNAi Project at Harvard Medical School: Resources and Validation. Genetics 207,
843-852.
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Akbari, O.S., Bellen, H.J., Bier, E., Bullock, S.L., Burt, A., Church, G.M., Cook, K.R.,
Duchek, P, Edwards, O.R., Esvelt, K.M., Gantz, V.M., Golic, K.G., Gratz, S.J.,
Harrison, M.M., Hayes, K.R., James, A.A., Kaufman, T.C., Knoblich, J., Malik, H.S.,
Matthews, K.A., O’'Connor-Giles, K.M., Parks, A.L., Perrimon, N., Port, F., Russell, S.,
Ueda, R., and Wildonger, J. (2015). BIOSAFETY. Safeguarding gene drive
experiments in the laboratory. Science 349, 927-929.

Zhai, Z., Kondo, S., Ha, N., Boquete, J.P, Brunner, M., Ueda, R., and Lemaitre, B. (2015).
Accumulation of differentiating intestinal stem cell progenies drives tumorigenesis.
Nat Commun 6, 10219.
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Sophisticated utilization of biological resource information
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National BioResource Project - Integrated
BioResource Database (BRW)-

The BRW provides access to a collection of 6.5
million records on bioresources and supports
summary browsing, keyword searching, and
searching by DNA Sequences, gene ontology,
disease ontology, or references.

It is important to have an intelligent data retrieval system
to extract meaningful information from huge amount of data
through the internet. One of the solutions is to use ontology.
The term “ontology” means a structure of concepts. The use
of ontology enables data which were originally defined
differently to be compatible on a conceptual level. By
applying various biological ontologies such as gene ontology,
plant ontology and disease ontology to biological resource
databases, we have been developing an advanced retrieval
system that allows users to conduct cross species search
for experimental resources.

Selected Publications

Ishihama, A., Shimada, T., and Yamazaki, Y. (2016). Transcription profile of
Escherichia coli: genome SELEX search for regulatory targets of transcription
factors. Nucleic Acid Res 44, 2058-2074.

Shikata, M., Hoshikawa, K., Ariizumi, T., Fukuda, N., Yamazaki, Y., and Ezura, H. (2016).
TOMATOMA Update: Phenotypic and Metabolite Information in the Micro-Tom
Mutant Resource. Plant Cell Physiol 57, e11.

Takada, T., Yoshiki, A., Obata, Y., Yamazaki, Y., and Shiroishi, T. (2015). NIG-
MoG: a mouse genome navigator for exploring intersubspecific genetic
polymorphisms. Mamm Genome 26, 331-337.
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Genome biology of C. elegans development
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Gene expression regulation in nerve cells of the nematode C. elegans

We have identified the regulatory sequence for the gene gcy-18 that is expressed only in the thermo-sensory neuron AFD: The regulatory sequence drove the GFP reporter only in AFD (Fig. left). We have also
revealed that a pair of homeobox transcription factors (TFs) CEH-14 and TTX-1 is necessary and sufficient for the proper expression of gcy-18: The ectopic expression of them led to the expression of gcy-18 in

another thermo-sensory neuron AWB (Fig. right).

[7) NIBBDSEEDNEDS P OTTEDDN?] ZDOAN=X
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R/ =V ZRSMNCLTEEH LIz, SSHITRNAL FURIERAE
[CROTHBERITEED. [EDELF N LD, EOHERT. 7
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NEXTDB http:/nematode.lab.nig.ac.jp/ ITHEEILLTWET,

We are performing a systematic analysis of expression
and function of the genome of the nematode C. elegans,
aiming at understanding of the genetic program for
development. We have already identified 14,000 genes
through EST project, and have analyzed their expression
patterns by using of whole mount in situ hybridization and
their function by RNAI. All the information has been
integrated in NEXTDB http://nematode. lab.nig.ac.jp/.

Selected Publications

Kagoshima, H., and Kohara, Y. (2015). Co-expression of the transcription factors
CEH-14 and TTX-1 regulates AFD neuron-specific genes gcy-8 and gcy-18 in C.
elegans. Dev Biol 399, 325-336.

Sumiyoshi, E., Takahashi, S., Obata, H., Sugimoto, A., and Kohara, Y. (2011). The
3-catenin HMP-2 functions downstream of Src in parallel with the Wnt pathway in
early embryogenesis of C. elegans. Dev Biol 355, 302-312.
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Mangone, M., Manoharan, A.P., Thierry-Mieg, D., Thierry-Mieg, J., Han, T,
Mackowiak, S.D., Mis, E., Zegar, C., Gutwein, M.R., Khivansara, V., Attie, O.,
Chen, K., Salehi-Ashtiani, K., Vidal, M., Harkins, T.T., Bouffard, P., Suzuki, Y.,
Sugano, S., Kohara, Y., Rajewsky, N., Piano, F., Gunsalus, K.C., and Kim, J.K. (2010).
The landscape of C. elegans 3'UTRs. Science 329, 432-435.
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3D-organization and dynamics of human genome chromatin
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Liquid-like irregular folding

Nucleus

ROLA V=M (10-nmiSHE) (248R
DEATETHNRRN AR THDBEN.
RAA VBT WS, JOXFVIE BR
1] DLSIT3DFE., FHIMEZFORS
TEREEICHENT, YEERSRG N 5L
KOEIEPT U\, NPC, 7L ; NE, 1202

Chromatin consists of irregularly folded
10-nm fibers and forms numerous
chromatin domains in the cell nuclei.
Chromatin dynamically behaves like “liquid”.
NPC, nuclear pore complex; NE, nuclear
envelope.

Our research interest is to know how a long string of
genomic DNA is three-dimensionally organized in the cell,
and how the genome is read out for cellular proliferation,
differentiation and development. For this purpose, we are
using a unique combination of molecular cell biology and
biophysics, such as single molecule imaging, super-
resolution imaging, X-ray scattering and computational
simulation.

Selected Publications
Maeshima, K., Ide, S., Hibino, K., and Sasai, M. (2016). Liquid-like behavior of
chromatin. Curr Opin Genet 27, 36-45.

Hihara, S., Pack, C.G., Kaizu, K., Tani, T., Hanafusa, T., Nozaki, T., Takemoto, S.,
Yoshimi, T., Yokota, H., Imamoto, N., Sako, Y., Kinjo, M., Takahashi, K., Nagai, T.,
and Maeshima,K. (2012). Local nucleosome dynamics facilitate chromatin
accessibility in living Mammalian cells. Cell Rep 2, 1645-1656.
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Nishino, Y., Eltsov, M., Joti, Y., Ito, K., Takata, H., Takahashi, Y., Hihara, S.,
Frangakis, A.S., Imamoto, N., Ishikawa, T., and Maeshima, K. (2012). Human
mitotic chromosomes consist predominantly of irregularly folded nucleosome
fibres without a 30-nm chromatin structure. EMBO J 37, 1644-1653.
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Understanding cell architecture through quantification and modeling
MR el T VAR L BL THlE2E# 5
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Our quantitative models on cell division at 1-cell stage (left) and on spindle elongation at different developmental stages (right) in C. elegans. The upper

panels show actual C. elegans embryos and the lower panels show our models.
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Cells are the minimal unit of life, and are beautiful
architecture in nature. One big mystery in cell biology is ‘how
a huge number of tiny macromolecules assemble into a cell
with organized and dynamic structure?’ To tackle this
question, we are constructing quantitative 4-dimensional
models of Cell Architecture. Our primary focus is on the
intracellular positioning of the nucleus and chromosomes.
Through our study, we aim to understand the mechanics of
the nucleus, chromosomes, and the cytoplasm, as well as
the force generated by the cytoskeletons.

Selected Publications

Hara, Y., lwabuchi, M., Ohsumi, K., and Kimura, A. (2013). Intranuclear DNA
density affects chromosome condensation in metazoans. Mol Biol Cell 24, 2442-
2453,

Niwayama, R., Shinohara, K., and Kimura, A. (2011). The hydrodynamic property
of the cytoplasm is sufficient to mediate cytoplasmic streaming in the
Caenorhabditis elegans embryo. Proc Natl Acad Sci USA 708, 11900-11905.

Cell Architecture Laboratory HRIZES=

Kimura. K., and Kimura, A. (2011). Intracellular organelles mediate cytoplasmic
pulling force for centrosome centration in the Caenorhabditis elegans early
embryo. Proc Natl Acad Sci USA 708, 137-142.
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Developmental cell biology using C. elegans
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Asymmetric localization of 3-catenin before (A) and at telophase (B) of asymmetric division. Arrowheads indicate cell boundary. (C) Polarity orientation (arrows)
of epithelial stem cells (light blue) is redundantly controlled by three Wnt molecules (CWN-1, CWN-2, EGL-20). Localization of a basement membrane

protein in pharynx in wild type (D) and a mutant (E). In the mutant, the protein forms aggregation.

EDBERREHRR C. elegans (FHAREL NIV TOMFEICRE T,
BREBAN T DS HFEAMRIIIETINRICEIOTHEONE T, 7
HEFIZ B NT VR EEIRIICBIES B CREDRMBAZEIED
F9. BRERTELINVIADFHMR THERESNCVE T, OB
EIIEC HEMEER>TVSDT, 2 TOMBIIEHEDHEZE >
TWET, EOXSICHREDBEZERD, JENFICHRL . Rl
BTREDELTEHERL CBRINTEDZEELCLDSDONH
FLTWET, FTo. EEER D DR PHLSEOHBIC DL
THMFELTNET,

Asymmetric cell division that produces daughter cells
with distinct cell fates is a fundamental mechanism by which
cellular diversity is produced. Most cells in C. elegans have
the same anterior-posterior polarity in terms of localizations
of Wnt signaling components such as -catenin, and divide
asymmetrically to produce a variety of cell types. We are
studying how each cell knows the correct orientation, how it
divides asymmetrically and how the daughter cells acquire
specific cell fates. We are also studying mechanisms of cell
invasion and secretion of basement membrane proteins.

Selected Publications

lhara, S., Hagedorn, E.J., Morrissey, M.A., Chi, Q., Motegi, F., Kramer, J.M., and
Sherwood, D.R. (2011). Basement membrane sliding and targeted adhesion
remodels tissue boundaries during uterine vulval attachment in C. elegans. Nat
Cell Biol 13, 641-51.

Sugioka, K., Mizumoto, K., and Sawa, H. (2011). Wnt regulates spindle
asymmetry to generate asymmetric nuclear B-cateninin C. elegans. Cell 146,
942-954.

Multicellular Organization Laboratory ZHARSBRAFE

Yamamoto, Y., Takeshita, H., and Sawa, H. (2011). Multiple Wnts redundantly
control polarity orientation in Caenorhabditis elegans epithelial stem cells. PLoS
Genet 7, e1002308.
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Studies on cell structure - function relation using Drosophila molecular genetics
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(A) Impairment in synapse (magenta) development of motoneuron terminals (green) by genetic mutation of a cell-adhesion protein (cadN). (B) Cell competition-dependent apoptosis (arrows)
in mhj-/- clones (blue nuclei) and compensatory cellular hypertrophy (arrowheads) in wild-type clones (pale blue nuclei), induced in post-mitotic follicular epithelium. (C) Imaginal disc

epithelium, a model for studies on tumorigenesis.

LHARECTIIHEBANICHIT DB DOBEERIR MBS S0
BRETTINEY THDYawIa/N\TERBUTHTLTWET,
HREAMEE L CEDLDEDFRYST—IHNEWZEDEK
SICHBALTELNTVDDOH. EWoIzBIEICSEEL. D FER
SDFEEMFLBAA=I VD DFFERFEL TR ZITOTL
F9, BTE. [ERORE O S HEEERIREE | HLU [HEEOE
EIET EFOIHNEIC LD IEEFEAEE] D7 —<ZHIDICHFR
EEDHTNET,

Our laboratory is interested in relation of cellular fine
structures and their functions in tissue organization. We are
studying the molecular networks on cellular fine structures
involved in various cell activities by molecular genetics and
various imaging techniques, using a model animal,
Drosophila melanogaster. Currently we are addressing the
following issues; 1. Development and function of neural
networks, 2. homeostasis of tissue organization and its
impairment causing tumor generation.

Selected Publications

Sugie, A., Hakeda-Suzuki, S., Suzuki, E., Silies, M., Shimozono, M., Méhl, C.,
Suzuki, T., and Tavosanis, G. (2015). Molecular remodeling of the presynaptic
active zone of Drosophila photoreceptors via activity-dependent feedback.

Neuron 86, 711-725.

Tamori, Y., and Deng, W.M. (2014). Compensatory cellular hypertrophy: the other

strategy for tissue homeostasis. Trends Cell Biol 24, 230-237.

Gene Network Laboratory B{nFEIERAIIE

Kurusu, M., Katsuki, T., Zinn, K., and Suzuki, E. (2012). Developmental changes
in expression, subcellular distribution, and function of Drosophila N-cadherin,
guided by a cellintrinsic program during neuronal differentiation. Dev Biol 366,
204-217.
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Study for molecular evolution using genome sequence and gene expression
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Moon jellyfish (Aurelia aurita)

Cladonema pacificum
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2BORIBIENCSIID paxB Esix1/2 DER, () SRS, (B) TIP2059 Ocelli: BRe SRI ST EHYTR, TYTPII ST EL Y XBRER D, pax6 (paxB)
FEVEMICEVTROFEMZE T D VA —RIETF ThHDD RIBBEMICHSUWTIEsix 1/2 DEDRDEFBICHIELTED, BREMRICHSVWTERLEEERIZLTW\ SRR
DD

Expression of eye patterning genes, paxB and six1/2 in two species of jellyfishes. While pax6 is well known as a master control gene for eye formation, six7/2 is also expressed
in the area adjacent to ocellus and possibly takes a major role in the eye formation of these jellyfishes.

KHARETIE. EMDFIROEE LU EE T D20 D
FEBEZDEBRRORAZEIEL. BMCHEAEZMRE
LTT/ LB OEGF IR IBHMO LT 7 B\ R < 75 52
ETDOTCVWET, 852 (1) AYT/ LB ZEBWEEEMEN D
ZRMEESAFTTOROER. (2) PRERRPEESEDRRS
I DB F RyNT—OZ b DERRR. (3) ERD-FE—0
HREAHRE DD FHEIBOREBE ZDELNES. (4) ¥3aoI3
UNTICHIFDEETEMEHIBOEBIEZOMERA. (5) 1B
SHERVNERIET — BT 2T AOREEMERRICHZT
WCHRZT>THDE T,

We have studied the evolutionary process for acquisition
of novel phenotypic characters by comparative genomics
and molecular evolutionary approaches, using various
materials such as an animals or bacteria. Particularly, we
have recently focused more on (1) Biodiversity and dynamics
of marine microbes based on metagenomic analysis, (2)
Evolutionary dynamics of gene expression profiles underling
the evolution of central nervous system and sensory organs, (3)
Molecular mechanism of endosymbiosis between hydra and
algae and its evolutionary significance, (4) Evolutionary
process of dosage compensation in Drosophila, and (5)
Study of Bioinformatics by using big-data.

Selected Publications

Monma, N., Gojobori, T., and lkeo, K. (2014). Human genome network platform:
a resource for TFRN analysis. Methods Mol Biol 71764, 147-162.

Liu, Q.X., Wang, X.F,, lkeo, K., Hirose, S., Gehring, W.J., and Gojobori, T. (2014).
Evolutionarily conserved transcription factor Apontic controls the G1/S
progression by inducing cyclin E during eye development. Proc Natl Acad Sci
USA 111, 9497-9502.

Laboratory for DNA Data Analysis E{RIBEIRDIATE

Yu, Q., Li, X.T., Zhao, X, Liu, X.L., Ikeo, K., Gojobori, T., and Liu, Q.X. (2014).
Coevolution of axon guidance molecule Slit and its receptor Robo. PLoS ONE 9,
€94970.

lkeo Group SHEMFRE
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Finding the link between metabolic variation and evolution

EMFICBIHEDZSIRIELE
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ELDOBRZFE DT

L. plantarum wcrs;
Plasmid DM:FB‘JDG

Comparisons of integrated and conjugative elements from L. hokkaidonensis and several species in the genus Lactobacillus. Nucleotide sequences are highly similar even
though isolated from different environments. (Figure from the article Tanizawa et al. 2015 [open access])

FHTRT/ZOAEAIRAZIIR (KF ‘metabolism’
DOEZEETY) [CLBAFHRYNT—IDBETTI, FTEHIC
LSBT DONRETSENEIRAL. IBE PHIREDLS.
SEEY. VORAFTTHRVET, RYERFMDED K SIZER
SAIESNaOhvE, EMREVDILWVWERTHOHICLIZW
EEXTVET, MassBank (http:/massbank.jp) +° LipidBank
(http:/lipidbank.jp) DK ST — 9/\—7\0)%73\7%’\77&%@4(5‘/—
IVBIERLTVET,

Our activity is summarized as the network analysis using
genomics and metabolomics (this word comes
from‘metabolism’). Our computational analysis targets many
biological species from lactobacilli and microalgae to higher
plants and mice. The research goal is the understanding of
metabolite evolution and distribution in the biosphere. Major
research results include databases such as MassBank (http://
massbank.jp) and LipidBank (http://lipidbank.jp), as well as
analytical software tools for genomics and metabolomics.

Selected Publications

Tsugawa, H., Cajka, T., Kind, T., Ma, Y., Higgins, B., lkeda, K., Kanazawa, M.,
VanderGheynst, J., Fiehn, O., and Arita, M. (2015). MS-DIAL: data-independent
MS/MS deconvolution for comprehensive metabolome analysis. Nature Methods
12, 523-526.

Tanizawa, Y., Tohno, M., Kaminuma, E., Nakamura, Y., and Arita, M. (2015).
Complete genome sequence and analysis of Lactobacillus hokkaidonensis
LOOC260(T), a psychrotrophic lactic acid bacterium isolated from silage. BMC
Genomics 16, 240.

Laboratory of Biological Networks 48pyJ— 52 =

Endo, A., Tanizawa, Y., Tanaka, N., Maeno, S., Kumar, H., Shiwa, Y., Okada, S.,
Yoshikawa, H., Dicks, L., Nakagawa, J., and Arita, M. (2015). Comparative
genomics of Fructobacillus spp. and Leuconostoc spp. reveals niche-specific
evolution of Fructobacillus spp. BMC Genomics 76, 1117.

https://sites.google.com/site/aritalab/

Arita Group BHATRE

ARITA, Masanori
Professor

BHIER s

H925EE)./ Research Activities

45



46

Center for Information Biology 4 #pI5RIATL Iz 45—

Promotion of DDBJ as an infrastructure database for lifescience
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Ultra high-throughput sequencing technologies allow
biologists to obtain larger amounts of nucleotide sequence
data. Reliable database operation and high-quality
annotation supply are essential. As the core part of DNA
Data Bank of Japan (DDBJ), Nakamura laboratory attempts
1) to develop advanced database management systems, and
2) to improve quality of annotations in DDBJ databases. We
have been constructing an automatic analytical system “DDBJ
Read Annotation Pipeline” in NIG supercomputers, and
“TogoAnnotation” system as the integrated support tool for
manual curations. Structural and functional annotations by
automatic and manual processing are evaluated by using
proposed statistical methods.

Selected Publications

Mashima, J., Kodama, VY., Kosuge, T., Fujisawa, T., Katayama, T., Nagasaki, H.,
Okuda, Y., Kaminuma, E., Ogasawara, O., Okubo, K., Nakamura, Y., and Takagi, T.
(2016). DNA data bank of Japan (DDBJ) progress report. Nucleic Acids Res 44,
D51-57.

Ohyanagi, H., Ebata, T., Huang, X., Gong, H., Fuijita, M., Mochizuki, T., Toyoda, A.,
Fujiyama, A., Kaminuma, E., Nakamura, Y., Feng, Q., Wang, Z.X., Han, B., and
Kurata, N. (2016). OryzaGenome: Genome Diversity Database of Wild Oryza
Species. Plant Cell Physiol 57, e1.

Genome Informatics Laboratory ARE(GISHRIATLE

Tanizawa, Y., Tohno, M., Kaminuma, E., Nakamura, VY., and Arita, M. (2015).
Complete genome sequence and analysis of Lactobacillus hokkaidonensis
LOOC260 (T), a psychrotrophic lactic acid bacterium isolated from silage. BMC
Genomics 76, 240.

http://charles.genes.nig.ac.jp/
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Large scale data processing methods of genome data and biomedical knowledge
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Data processing tests using
Hadoop distributed
environment

We have been conducting application study of
paralleldistributed computing technology and wide area
distributed computing technology to genome data
processing.

We conduct feasibility study for applying new
paralleldistributed computing technology such as Hadoop
and distributed key-value store to genome data processing.
We conduct research to handle large genome data in
distributedmemory type parallel cluster computer which has
elasticity for rapid data growth in bioinformatics.

Selected Publications

Cochrane, G., Karsch-Mizrachi, I., Takagi, T., and International Nucleotide
Sequence Database Collaboration. (2016). The International Nucleotide Sequence
Database Collaboration. Nucleic Acids Res 44, D48-D50.

Mashima, J., Kodama, V., Kosuge, T., Fujisawa, T., Katayama, T., Nagasaki, H.,
Okuda, Y., Kaminuma, E., Ogasawara, O., Okubo, K., Nakamura, Y., and Takagi, T.
(2016). DNA data bank of Japan (DDBJ) progress report. Nucleic Acids Res 44,
D51-D57.

Laboratory for Research and Development of Biological Databases 7—4/\— 2 ERHEMAE
Takagi Group BSARARZE
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Kodama, VY., Mashima, J., Kosuge, T., Katayama, T., Fujisawa, T., Kaminuma, E.,
Ogasawara, O., Okubo, K., Takagi, T., and Nakamura, Y. (2014). The DDBJ
Japanese Genotype-phenotype Archive for genetic and phenotypic human data.
Nucl Acids Res 43, D18-D22.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/takagi
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Center for Information Biology

Developing technologies to make BioMedicine comprehensible and tractable
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Architecture of anatomical mapping service in Anatomography (A) al use case (B). Service, evelopment, is construc
anatomical maps can be exchanged as map URL with or without superimposed data. In (B), shown is body distribution of a bacterial species in meta-genome.jp.

ERIZOMNBEIEI—DDATYITIEONE Y, ATV TA: &8 A body of biomedical knowledge is developed in 2
RO TF—H IR e T F v UCRERI D, ATV B Fv steps: StepA: accumulating and exchanging situations

captured in descriptions and data; and StepB: abstract
situations into a coherent set of dogmatic or mathematical
statements so that people can use in decision-making. The
overwhelming output of A, mainly due to the technological
assistance by diagnostic, laboratory and communication
machines, is making a stressful situation called “information
over-load” or “data deluge”. New technologies must be
invented for B to make bigger return from investment in
biomedicine.

TFvSNIZIRKROEEZR I PEFERO YO THERE
ML THIFAIREIC T D,

REZT YT AIEZBICHUEERICEZRTY, BIZENAEELD
BELRAVTUITVAZBET O THEMAIIED THINTTULZEL
BIEEBONE T, CORIEIFIZBEOWERRNTERDAIZHR]
HOLWKBEOBICHRIELAITFNEIEDFEBA. BETIEBD
BOFMZRELTVET,

Selected Publications

Mitsuhashi, N., Fujieda, K., Tamura, T., Kawamoto, S., Takagi, T., and Okubo, K. (2009).
BodyParts3D: 3D structure database for anatomical concepts. Nucleic Acids Res
37 (Database issue), D782-785.

Okubo, K., and Tamura, T. (2011). System and computer software program for
visibly processing an observed information's relationship with knowledge
accumulations. US patent 20050203889.

QOgasawara, O., Mashima, J., Kodama, Y., Kaminuma, E., Nakamura, Y., Okubo, K.,
and Takagi, T. (2013). DDBJ new system and service refactoring. Nucleic Acids

48

Res 41 (Database issue), D25-29.

Laboratory for Gene-Expression Analysis B{nFRIRENTHTRE
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Comparative genomics through ultra-large scale sequencing
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Picture of the animals whose genomes have been analyzed
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The Comparative Genomics Laboratory was established
in April 2008 with the task to understand basic rules of
biological systems based on actively reading and analyzing
various genomes of interest using cutting-edge DNA
sequencing and analysis technology. Currently, we are
analyzing personalized genomes of primates in addition to
the organisms those living in the extreme environmental
conditions. The figures in the left column show examples of
such activities.

Selected Publications

Takehana, VY., Matsuda, M., Myosho, T., Suster, M.L., Kawakami, K., Shin-I, T.,
Kohara, V., Kuroki, Y., Toyoda, A., Fujiyama, A., Hamaguchi, S., Sakaizumi, M.,
and Naruse, K. (2014). Co-option of Sox3 as the male-determining factor on the
Y chromosome in the fish Oryzias dancena. Nat Commun 5, 4157.

Nikaido, M., Noguchi, H., Nishihara, H., Toyoda, A., Suzuki, Y., Rei Kajitani, R.,
Suzuki, H., Okuno, M., Aibara, M., Ngatunga, B.P,, Mzighani, S.I., Kalombo, H.W.J.,
Masengi, KW.A., Tuda, J., Nogami, S., Maeda, R., lwata,M., Abe, Y., Fujimura, K.,
Okabe, M., Amano, T., Maeno, A., Shiroishi, T., Itoh, T., Sugano, S., Kohara, Y.,
Fujiyama, A., and Okada, N. (2013). Coelacanth genomes reveal signatures for
evolutionary transition from water to land. Genome Res 23, 1740-1748.

Comparative Genomics Laboratory tE8S AR E

Huang, X., Kurata, N., Wei, X., Wang, Z.X., Wang, A., Zhao, Q., Zhao, Y., Liu, K.,
Lu, H., Li, W., Guo, Y., Lu, Y., Zhou, C., Fan, D., Weng, Q., Zhu, C., Huang, T.,
Zhang, L., Wang, Y., Feng, L., Furuumi, H., Kubo, T., Miyabayashi, T., Yuan, X.,
Xu, Q., Dong, G., Zhan, Q., Li, C., Fujiyama, A., Toyoda, A., Lu, T., Feng, Q.,
Qian, Q., Li, J., and Han, B. (2012). A map of rice genome variation reveals the
origin of cultivated rice. Nature 490, 497-501.

https://www.nig.ac.jp/nig/ja/research/organization-top/laboratories/toyoda

Toyoda Group ZMHMAIRE

TOYODA, Atsushi
Project Associate Professor

Sl = smEeus
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Center for Information Biology

Unveiling microbial community dynamics

WEN T ) LEALERERY A FI7 ADMHEH

Exploring microbial diversity in a continental serpentinite-hosted hydrothermal system.

EDECEHIRDE(LIERICERLTVEI D ZOHE
TEDERNIEN DT LTHSNTWET, FHARECIE. /A7
AV TARTAD AEEBUTEN DT Ls « A5 INBRIFTORE
BT —49—2 [MicrobeDB.jp] ZH2s& LT, LapFiF ik
MELEDSBIEESNDZTTIBREMEHICENT IS LT,
MEN DS MENBEES AT ZIRSSICFEmE RO
EET/ LN THREAN TR ZEDTLET,

In our laboratory, we are interested in understanding
about microbial genome evolution and microbial community
dynamics, and we are currently reaching out in the following
two major research directions; |. Facilitate the development
of an integrated database “MicrobeDB.jp”, Il. Microbial
community dynamics. Our research interests blend a
background in microbial genomics and metagenomics with
bioinformatics and integrated database developments that
are just now allowing the prospect of illuminating microbial
community dynamics. We are trying to gain a better
understanding of how microbial diversity maintain as well as
how it emerged.

Selected Publications

Hori, K., Maruyama, F., Fujisawa, T., Togashi, T., Yamamoto, N., Seo, M., Sato, S., Yamada, T., Mori, H.,
Tajima, N., Moriyama, T., lkeuchi, M., Watanabe, M., Wada, H., Kobayashi, K., Saito, M., Masuda, T., Sasaki-
Sekimoto, Y., Mashiguchi, K., Awai, K., Shimojima, M., Masuda, S., lwai, M., Nobusawa, T., Narise, T., Kondo,
S., Saito, H., Sato, R., Murakawa, M., Ihara, Y., Oshima-Yamada, Y., Ohtaka, K., Satoh, M., Sonobe, K., Ishi, M.,
Ohtani, R., Kanamori-Sato, M., Honoki, R., Miyazaki, D., Mochizuki, H., Umetsu, J., Higashi, K., Shibata, D.,
Kamiya, Y., Sato, N., Nakamura, Y., Tabata, S., Ida, S., Kurokawa, K., and Ohta, H. (2014). Klebsormicium
flaccidum genome reveals primary factors for plant terrestrial adaptation. Nat Commun 28, 3978.

Genome Evolution Laboratory 7/ LE(LIFRE

Kato, H., Mori, H., Maruyama, F., Toyoda, A., Oshima, K., Endo, R., Fuchu, G.,
Miyakoshi, M., Dozono, A., Ohtsubo, Y., Nagata, Y., Hattori, M., Fujiyama, A.,
Kurokawa, K., and Tsuda, M. (2015). Time-series metagenomic analysis reveals
robustness of soil microbiome against chemical disturbance. DNA Res 22, 413-424.

Higashi, K., Tobe, T., Kanai, A., Uyar, E., Ishikawa, S., Suzuki, Y., Ogasawara, N., Kurokawa, K.,
and Oshima T. (2016). H-NS Facilitates Sequence Diversification of Horizontally Transferred
DNAs during Their Integration in Host Chromosomes. PLoS Genet 20, e1005796.

Kurokawa Group ZJI|[HiFZ=

KUROKAWA, Ken
Professor

Sl 5B sum
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Experimental Farm SEE&EIIS

Molecular cytogenetics of plant germ-cell development
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(A) HEMATEHRRAD D HBER 3N CHEBRIZ DN A HBRICEBI I D. 1RMEL2 [EFETOCAZZLRBARBTZHIE T S, (B) MEL2 [FFRICRNAZTHFA> (RRM) 26D, IEH
AR TIEBEAHDETL PAIR2 (77) CZEPT (1)) DRBAICES IS BEETIFHESLAL. (O) MEL2DRRMIZUVYFZLRNAEZIE in vitro THEE Y .

Rice MEL2 that regulates meiosis transition timing

(A) Germ cells are proliferated asynchronously in anthers, but synchronized by premeiotic S phase. Rice MEL2 regulates meiosis transition including synchronous male meiosis. (B) MEL2 had an RNA recognition
motif (RRM). In the wild type, meiotic proteins PAIR2 (magenta) and ZEP1 (green) were loaded onto chromosomes, but not in the mel2 mutant. (C) MEL2 RRM bound to a U-rich RNA sequence in vitro.

NS, WROBGCFOIIRXICEIDI vy Illsn., #lL
WEBGFEAGOEZLDREBENEIHENS. EICEBTROR
FeR/IIRRTI, RFBYORBAZMIL. TEDOEBZE DN
BHTE T LIZERIC, SIS DORENBFTHL I 2458
YRERABRE DBl DIAHBRI D R e D CECKDER SN E T, FA
IZBI3EICARDRAZRMAZRBUNC, Y OLETEMIRD EDK
SICAEL. HFSNTREEARICESDHTDOUVT, HFELN
DB FLNIVOENEERILNFEZRMEL LT
(AES: N

Meiosis is a central event of genetic inheritance, since it
generates a new gene combination different from that of
parents by homologous recombination. Meiocytes of
angiosperm species are produced by several rounds of
mitotic division of primordial germ cells, which differentiate at
hypodermis of anther (male) and pistil (female) primordia.
How do plants differentiate and maintain germ cells
subsequent to floral development, and how do they achieve
meiosis? We aim to settle these questions by means of
various techniques from cytological observation to molecular
level analyses, mainly using rice mutants.

Selected Publications

Miyazaki, S., Sato, Y., Asano, T., Nagamura, Y., and Nonomura, K. (2015). Rice
MEL2, the RNA recognition motif (RRM) protein, binds in vitro to meiosis-
expressed genes containing U-rich RNA consensus sequences in the 3’-UTR.
Plant Mol Biol 89, 293-307.

Komiya, R., Ohyanagi, H., Niihama, M., Watanabe, T., Nakano, M., Kurata, N.,
and Nonomura, K. (2014). Rice germline-specific Argonaute MEL1 protein binds
to phasiRNAs generated from more than 700 lincRNAs. Plant J 78, 385-97.

SEEBES

Experimental Farm

Nonomura, K., Eiguchi, M., Nakano, M., Takashima, K., Komeda, N., Fukuchi, S.,
Miyazaki, S., Miyao, A., Hirochika, H., and Kurata, N. (2011). A novel RNA-
recognition-motif protein is required for premeiotic G1/S-phase transition in rice (Oryza
sativa L.). PLoS Genet 7, e1001265.

Nonomura Group QT E

=2y .
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2 e

TSUDA, Katsutoshi
Assistant Professor

R B

NONOMURA, Ken-ichi
Associate Professor

FFONE— sz

https://www.nig.ac.jp/labs/ExpFarm/top_j.html
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Adjunct Faculty ZEEm32E0FT

Large-scale chromatin structure and dynamics
JuvF Y DRRBEETAFITA

FI=BR>IOYTFUDED LS ICEE PR EAKICITDEFN. FLTHE Division of Nucleic Acid Chemistry 1B {b 2= SMZTER
BEDNEDLSITHEBILSN. EDYAFIVIEIRDEND. DNA DL, Belmont Group BelmontfizE=
EDESITHEERIZLUTVWDONTEEL TR EH o TULED,

http://mcb.illinois.edu/faculty/profile/asbel/

BELMONT, Andrew S.

Our research focuses on how chromatin folds into interphase and Visiting Professor (Professor, University of llinois at Urbana-

mitotic chromosomes, how chromosomes are organized and move within Champaign)

interphase nuclei, and how chromosome organization and dynamics ba.7 NIVEVS, PR3-S,
impact DNA functions. BEHIE (AU A RFHR)

Chromosome folding
REAOIII-HHEE

FEADTDEEND AN L% BRI D1=6IZ. Chromosome Conformation Division of Nucleic Acid Chemistry 1Bt 2 S IR
Capture Z&RIFL. COREET/ L0/ RTEBRELTVEY, £EENMTDE Dekker Group Dekker ff522=

FNDI=HITBBEL D FID DN\ SHNIENEERRIEDIERE N A BEICEDE T,

http://my5c.umassmed.edu/welcome/welcome.php

DEKKER, Job

To understand how long chromosomes are folded to fit inside the Visiting Professor (Professor, University of Massachusetts

nucleus, we developed Chromosome Conformation Capture. Using this Medical School)

method we have started to uncover molecular and physical principles that 4 Tvh—, V37
determine chromosome folding. BRI (WY Fa— vV ERAZHR)

Development of technologies for genome editing and optogenetics
) LB LIGRIZE D10 OF BB b FE

FI=BIE. BER - EBREOMBEEZEMTR I DI, 7/ LRE. HBEEZED Division of Cytoplasmic Genetics #RFIEE(EZ S RFFZERFT
F/O9—FI% « [SRET>TVET, SNSOFHERIMA FisDMES Zhang Group Zhang fi%2 %=
EFDEEITT I REBREROTNDZEZHFLTCVETD,

http://zlab.mit.edu

ZHANG, Feng

Our group is developing and applying molecular and optical Visiting Associate Professor (Assistant Professor, McGovern

technologies for probing brain function in health and disease. We hope | Institute for Brain Research at MIT)

that these new approaches will improve our understanding and treatment Fv, IV
of brain diseases. BEMHIE (YU Fa—ty Y IRRESI AV INHFRFENEE)

DNA Replication: Mechanism, Regulation and Misregulation
DNA#S: AH =L, HIEH, BEE

B S IEFLEMRODEEER - RANFENFECBRS /OB DHD Division of Cytoplasmic Genetics #RRIE (GRS MR
BEARZTAVT #iRRBCEICEDEL ST/ LADRIERL ERICER SN Diffley Group  Diffley i32=

SODZEBIO_CERMEL TS, % http://www.crick.ac.uk/john-diffley

DIFFLEY, John EX.

We aim to understand how our genomes are replicated efficiently and Visiting Professor (Associate Research Director, The Francis

completely in each cell cycle using biochemical reconstitution with purified % 1 Crick Institute)
proteins alongside genetics and cell biology in yeast and mammalian i s THOU—, Y3V X
cells. EEHIE (I5VRIIIREFP IS TANI G —F 4L 25—)

Organogenesis in vertebrates
BB OB BIER

=B, RRRERR (DIE - MEXR) BRORRERSR (BN - 5 - B Division of Physiological Genetics 4-IBE(nZ ST
DOEBOBREF AT ZTOCVET, AEEOBNDVEDIE. BIEMOD  Stainier Group  StainierfizR=
B E—HREL NI TERID_ETY,

http://www.mpi-hlr.de/index.php?id=18&L=1

~ STAINIER, Didier
~ Visiting Professor (Director, MAX Planck Institute)

P

AIZF, TA4T+4L
. BEHER (NWWIRTSVIMRATALO5—)

We investigate questions related to organogenesis of mesodermal (heart,
vasculature) and endodermal (pancreas, lung, liver) organs using zebrafish
and mouse. One goal of our studies is to gain understanding of vertebrate
organ development at the single-cell level.

HT5EE). Research Activities



Adjunct Faculty ZEEm32E0FT

Brain circuit mapping and cell type characterization

T [E1 38 D < &> 77 E R 2 Rk Ak O R

NOZEERORRICHIT S HEMIE ORI E nFENFH. BEIFH. &
EZEHICHESHCL. ZNSOWRARONEAICHITOEERNEHHITD
ZEZEBBLTVWET,

We aim to unravel the diversity of neuronal cell types in the mouse
visual circuits at molecular, anatomical and physiological levels, and their
connectivity throughout the brain.

Division of Physiological Genetics 4 IBE{nZE E/FZTERFY
Zeng Group Zeng iFL=E

http://alleninstitute.org/our-institute/our-team/profiles/hongkui-zeng/

ZENG, Hongkui

Visiting Professor (Senior Director, Allen Institute for Brain Science)
vy, mvoA

BEHE (PLYNREMIRY =77+ 0%5—)

Computational population genomics
AIREEEEY

T INT— S RATIC LD EBDAOEE K VW — DEES IO, B
HERICEDALEL S BIEFDOHBEEICRELIZ T LSRN D E DR Z
IoCVEY,

Analysis of genomic data to infer population demographic history and
patterns of selection. Describe the effects of range expansions on neutral
and functional genomic diversity.

Division of Theoretical Genetics IEz#E(n2 2 F2ERFT
Excoffier Group Excoffier FfZ5=E

http://www.cmpg.iee.unibe.ch/content/about_us/researchers/laurent_excoffier
EXCOFFIER, Laurent
Visiting Professor (Professor, University of Bern)

TOAAT747, O—LVk
EEHE (NLURSHID)

Developing methods for evolutionary analyses of DNA and protein sequences

DNA RO >N GBS DL 2 #9570 DFTEFR D FAFE

EEREEER T DI DMt ETIL - AV YR ORHE., BIOHFITEICE
HISEBEE LD FEANZ A LDMRZTOCVE T, FIZEFETFEDE
RIMAFLEITOCLET,

I am interested in developing statstical models/methods for
reconstructing species phylogenies and in understanding the mechanisms
of molecular evolution, especially adaptive evolution. | am also interested
in theoretical population genetics.

Division of Theoretical Genetics IEz#E(n2 EZ2ERFY

Yang Group Yang ffi52%E

http://abacus.gene.ucl.ac.uk/ziheng/

YANG, Ziheng

Visiting Professor (Professor, University College London)
R AN

BEHE AZI7—T77 - ALY - OVRVEHE)

Human genetic variation and disease
e LER LR

BEHDOMREFSESFEEBEGFICDOVTHRELTCEZE LIz, N5
AT EASERRHSESRRICUVZDE T, BEIFICmobile element DFETA
DS HELVEREGENRRD DT EITOTCNET,

We study human genetic variation to make inferences about human
evolutionary history and to understand the ways in which genes contribute
to disease.

Division of Applied Genetics  [GFE{EX ST

Jorde Group Jordeff5=

http://jorde-lab.genetics.utah.edu

JORDE, Lynn

Visiting Professor (Professor, University of Utah School of
Medicine)

Ja—7, UV

HEHE (AYERAFHE)

Evolution and function of DNA methylation
DNAXF)ULDHEEEL AL

BEREMICEITDDNAAFIMEBLUBERELIZVOYFVRERICDOWT, £
DS, FIEEE. EMFRREIEMFTLCTLET,
We study the evolution, mechanism, and biological function of
eukaryotic DNA methylation and related chromatin pathways.

Division of Applied Genetics [CFEBIEE= EMF2ERFT
Zilberman Group  Zilberman %=

http://dzlab.pmb.berkeley.edu/

ZILBERMAN, Daniel

Visiting Associate Professor (Associate Professor, University of
California, Berkeley)

IR, DT

BEAEHE (DU ITAHNZ PR\~ —REHIE)

H925EE)./ Research Activities

53



Intellectual Property Unit  %NFVE1ER

Communicate research findings at NIG with the outer world
WMEBRROHTRI AL Billithis  BREERED, H2EERT), HEEHERROTEDODOREZBOFEEITINT 5,

B O RIC KDL « HEFRAEICLD, EER
EEEEBIICEDTVNET, B - EVETER - HRT —4
DOFPBOMBZE—IZ, XPH - WA COER - BE - 5%
ToCVET, HP « BAREFICKIDMATREZ BB =ITH
EL. ESELE - B - MBI aED. S5(C. ZHEHE
(X9 SRR BERE PHEIEE U TR R 2 PHBERE
EZEITOTCVETY, Foo KEEADOIEBTFHNELT, £MEHE
EHROREBEZEZICEDVSBNECERICEITS 7otz
AEMEREL D (ABS) NDRZFZFDIIISICDWCEH - ZIBEE
w17 CUVET,

(2015 FEEE)
FIBVRAE L
IP QUANTITY
ERLEE  Patent application 5
EFEHEE  International application A1
SAt VA  License agreement 116
MTA  Material Transfer Agreement 1,125/

Our mission is to promote and support the research of
NIG researchers from the perspective of intellectual property
and; to give back the benefits of research results to society
by knowledge and technology transfers through the
collaboration with societies, local communities, and
industries.

We are mainly engaged in providing a full support to
enable our researchers smoothly obtain materials and
genetic resources from overseas and managing our
intellectual property derived from research by patenting,
maintaining, and licensing. We focus on facilitating favorable
environment for our researchers to collaborate with industries
and developing an appropriate way to handle copyrights of
digital contents. We also play an active role as ABS Task
Force Team for Academia to support and promote the
research utilization of genetic resources.

Selected Publications

FHAERR (2014). ZMMRITICHITSRHEFREEOENEEREIORE BYRZREIR 5,
67-73.

$HREERR (2013). BEEROPI A ENHEED CETdREEHRTEEDENEBEORR—HIC
Fi7IC 3513 BFREICDULT— Microbiol Cult Coll 29, 113-120.

HAER (2014). [MARREENEECERICETSMBERBICEAII T RENTESEDR
REEFRROEE—] FMMNMEA/N\—aVAR0OEE p114-125. VTV T—HihR

Pitps://www.nig.acp/labs/IntProp
AR DRI TV | [ = e N N

SUZUKI, Mutsuaki
Director

SONEERR =R
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Office for Research Development

Strengthening and support of research

R DOEIE - 218
SBEFAT U e R FrUTTYT N\
Enter NIG Project Planning Research PO oy Career Progression

HERBTE R~
Support for Common Equipment

U —F « PRIZ2NL—4—Z (ORD) (& FAFKICHEDD A
MHEDRENERAIRICHIBL . SbICRENZ MBI T=HDES)
ELTWVET,

J—2ay T RBEPRCERNBFIROMN. mFER I T—
TIVICDVTDER LS. REBRBO U R—. EFESE
SEED. HBHESDBRXRELAETEL. AREIFLVL AT T
([CHE I D= DFMITZLE T, COXRDELEIHETMDE
NIZRFURE O ER AT AR ERENR Z RELCHTTE D=
T —ORANELETDIEEBEIRLUTWEY, MFEFTOLER
SEEN® IR (Institutional Research) SEENEHIBHLTLET,

tERRAREY

Career Counseling

LS EE Workshop/Symposium Planning

Office for Research Development (ORD) offers various
help to those involved in research.

Our activities include organizing workshops, mediating
collaborative research, discussion and advice on manuscripts
and scientific presentations, grant-application support,
arrangements of international cooperation, and research-
infrastructure support. Synergizing with the superb research
environment and the interactive atmosphere of NIG, we aim
to contribute to the strengthening of research activity of the
scientific community. ORD also takes part in the public
relationship and IR (Institutional Research) of the institute.

Writings and Talks

Hiromi, Y. (2016). Workshops on Scientific Communication “The ‘NIG Method’:
Fostering Scientific Critical Thinking through Presenting your Science”. ISER
Pune and NCBS Bangalore; India, Shandong Agricultural University and Fudan
University; China (2016.1.29, 2.3, 3.22, 3.28)

FHIZDH, FY - AR, K8 7 (2016). DEGHAYV YR TRANZRETL YT -3y
—RBL3N. BEXDH. FHwIdHNEETS] dZERO.

Office for Research Development

RREMF (2014). ZEMAOBEZFEZ VDR D - ESHTZOHRFHS 5T £l 5tE 29,
144-159.

U —F - PREZAN—45—=F

HIROMI, Yasushi
Director

g # ==

KURUSU, Mitsuhiko
Research Administrator

SERRE
Uh—F + PREZRPL 5~

SEINO, Hiroaki
Assistant Professor

JEERERR B

H925EE)./ Research Activities

55



56

Database Center for Life Science S+ THA TYVAHTET —IN—Atz 45—

Database Center for Life Science (DBC

FATHA L ARET —IR—At ¥ —

SATIATVANF Tl BRATHTE_ XSS HET —IN—2R
(DB) B"ARSNTHED. ZDERDATDERICAAIRICEOTVE,
LU, BB DB AR DHS AV (VWD OHLAEN] [F—5%
HBASOETEBELET N TSEW] AE DBOMENLFBOIZDH
DIRIREBIITTA TEDDF A 1225 —I3 DBHEEILDIZAER
ELTERN9FICHBEEDO Y I—ELTHRESHL LI, DB
BILEREICBO. MFEEON RS0 DITHRRMOMIRRE P —
EXDRF. DB OEBIREEToCEFE Uz, KAV I—[351ZEA
DREsR VL, Fal 26 FEICHDORRAFZMERICBELELIZ B
B —BZETHRNICBLELIZ, EvIT—YDBEWEBDRDLD
DDBJ Y H—FEDYF I—EREBLIZNEEZITVEY,

BB THRTELTVS AN

I Members at NIG

Ono, Bono, Nakazato, Naito, Ohta (from left)

BONO, Hidemasa Project Associate Professor
IHEFH weems

NAITO, Yuki Project Assistant Professor
POBRIEERS ssizann

OHTA, Tazro Researcher

KAEEES wza

ONO, Hiromasa Project Assistant Professor
NERERE mEam
NAKAZATO, Takeru Project Assistant Professor

HEIREE sweam

HT5EE). Research Activities

In life science, thousands of database(DB)s are publicly
available worldwide, and become indispensable. However, many
comments from users complaining the hard-to-use DBs suggest
that these DBs and the surrounding environment are not
sufficiently refined. DBCLS was established in ROIS in 2007 as a
core organization of DB integration, and has been aiming to solve
these issues through R&D for DB reusability, international DB
standardization and various training programs. In 2014, while the
main lab of DBCLS moved to Kashiwa, some members moved to
NIG as the Mishima lab. It is highly expected to maximize the
synergy with DDBJ in effective use of Big Data.

®

DISCOVER
Interesting & Available SRA Data

DBCLS SRA

Trends in SRA data

= far more detail

Species Study Type Platform Disease
- o
0 E ; P :
o " ==
0
Whole Genome fumina HSeq
. ¥ us stra7 [

AHF—H—2 (SRA [NCBI], ENA [EBI], DRA [DDBJ]) ICE SRSz DRERS—o 4]
FT—HIIDVTC, SESFLMEMBEHOHE, LB, T—9DYIVO—RHTEBSERY A~
DBCLS SRA (http://sra.dbcls,jp/)

DBCLS SRA (http://sra.dbcls.jp/) is a highly organized index website of huge quantities of next-
generation sequencing data available at public databases (SRA [NCBI], ENA [EBI], DRA [DDBJ] ).
Users can download NGS data after browsing, comparing, and selecting them in various aspects.
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HEFNAESEEVS—

Intellectual Infrastructure Center

LB ERE Y —

Genetic Resource Center

EMBEE R I—IE. A FV—AEEEET —IN—
AFEID 2B TUTORNBDEEZEOTNET, /1
FUY—RAEBER TR KBE/HER. 1R, YU, 3y
I3YN\T, BIS5Trva, R ERSHBEDENREIZD
WTC, £ a8 I R A BRAEREY RN ZRRT
DEEDHIC. BEBRBORMTPIBREMHITL. EN5D
TEHREENADKZOMFREBEANDNET —E2A%1TD
TWET, FeT—IN—2AFBELTIE. NSO/ \AAUY—
2T DIERE. BT DAHBEREEDICTEARY~
DSHEFRAICHEELTVET, [T, KBE/ THEE. R, >3
UY3UNT., €IS T0vaTld. RERFOEKRERRZT
BREEBOT>aHI/\AA)Y—2TOIT U~ (NBRP)
SHEL. SEYBOPRFEZIIT THEELCTEILTULET,
I5ICT—HIN—AEELL. NBRP DIEHRtz4—ELTD
BEIHR=LTHED. BRND/N\AFDY—2BHEIBRAEDH
BELTEESLTLE,

BETHROY IR0
NIG Mouse Genetic Resources
shigen.nig.ac.jp/mouse/nig/

B DL RS
Hydra Genetic Resources
nig.ac.jp/labs/OntoGen/keitou.html

[ Mouslc Genetic Resources

A FRLE | WARPL=F | CEREL | CHRERY

N O SNP 155
NIG Mouse Genome Database

molossinus.lab.nig.ac.jp/msmdb/ nbrp.jp

T3t A2 TOITINERRF YA S
National BioResource Project HP

The Genetic Resource Center is composed of two divisions
of “Bioresource Division” and “Database Division”. The
Bioresource Division takes responsibility for development,
preservation and distribution of forefront bioresources of various
organisms including E. coli/B. subtilis, Rice, Mouse, Drosophila,
Zebrafish, C. elegans and Hydra, and of collected wild species
of those organisms. The Database division makes the above
information available to the public through web sites shown
below. The BRC/NIG participates actively in the “National
Bioresource Project (NBRP)” under the organization of Japan
Agency for Medical Research and Development (AMED), in the
Cabinet Office of Government of Japan, and takes a role for
management of E. coli/B. subtilis, Rice, Drosophila and Zebrafish
as central or sub-central organization for each organism in the
project. Furthermore, the Database Division also contributes to
NBRP as the national center of bioresource information, by
taking responsibility for development and management of the
relevant databases.

BEROYIS Ty BT TNV TG
Zebrafish Gene trap & enhancer trap DB
kawakami.lab.nig.ac.jp/ztrap/

=

ATET —HIN—2R
Integrated Rice Science Database
shigen.nig.ac.jp/rice/oryzabase/

i (

=SENORAPEN i

Japan Mouse/Rat Strain Resources Database NIG Fly Stocks

BEMOY3oIao/N\NIRG

shigen.nig.ac.jp/fly/nigfly/

BT OXBEDY—X
NBRP E.coli Strain
shigen.nig.ac.jp/ecoli/strain/

shigen.nig.ac.jp/mouse/jmsr/
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Asian Distribution Center for Segmentation Antibodies NIG Wild Species of Rice; Strain Database NBRP Bacillus subtilis
shigen.nig.ac.jp/fly/nigfly/segmentationAntibodies/index.ntml shigen.nig.ac.jp/rice/oryzabase/strain/wildCore/about shigen.nig.ac.jp/bsub
A EETmEm —

Asian Center for

v

[Fretegrih irvided by the (X deutase)
Segmantation Antibodies.
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Intellectual Infrastructure Center

Advanced Genomics Center

v ) IV AR 5 —

ERDEGEAERE. M2 =T H D OAFRIES R
DBEL(|EZ. BERME—DFPHTZTF DNA —JT VA5 —
TZBALTEELZ, OB, X9DT /I R0/ L [RG5S
T LOBEREY, SBOENZTRE LIz DNA BIT7EEZ
<ORE%Z EIFTVET,

201 11 0B ISNIFtim T/ SOAHEE T4 —(d. =
ZTADCDBERYT MESFEDBEICT L. RMDT BT
B8R E UIZRimiN T/ LARZRROHBF B « HEHFTHS
ELTERZEDTVET,

W RS ) IV AHEE R L — DTEE)

© 17 NSRRI/ S TS5 DRIFEE IR

O FA & DIEEIC LS HERIF - HEMROHE
o BRI LBz 2T (B DHERT

® EBHRENEADSIS ST ADISHEIE
® K5 SUANBDAMER

B RZEPMOM MBI EBEL T, XTI EMED
7 LRBIET DEHIEN ZIT>TVRET

7/ LEROTN

By-month {Gb)
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

Advanced Genomics Center was established October
1st., 2011, with the aim to combine the latest genomics
technology, i.e., next generation sequencing, for example,
and the genetic resources, that have been collected and
constructed throughout the history of this institute, to create
resources for new-generation genetics. Since such resources
should have links among biological (phenotypic) annotations,
data from genetic as well as genomic researches, this center
will work closely with other laboratories of Genetic Strains
Research Center, and research communities around the
country. This center is also expected to become core facility
for research communities to provide latest technologies and
tools of the present-day genomics. To answer the
expectations and heavy demand of genome analyses from
the universities and research communities, the target
projects that will be conducted in this center will be chosen
through NIG’s Collaborative Research Program that is open
to researchers outside of NIG.
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Intellectual Infrastructure Center HEFIAEE L 5—

DDB]J Center
oope>s—

DDBJt&>%—

B

DDBJ

DNA Data Bank of Japan
DDBJ Sequence Read Archive
DDBJ Trace Archive
BioProject

GenBank
Sequence Read Archive
Trace Archive

EMBL-Bank
Sequence Read Archive
Trace Archive
BioProject

BioProject

DDBJ (DNA Data Bank of Japan) [&1987 FICEIISNT
MEm SR ARE B CAMICSNDIRERST—9%ZIN
THERRL . ERORHM L THEHFEIE I SEBRFMEEZTO
TVET,

COFEEE. KEDNCBISIOFND ENA/EBI D 3 E D
HEHTITONTHD, 3BFBOBTEENEARBSNST 4
BHRSN. BRELBOT—HIR—R [INSDEBIEERTT—
HINR—R] HDO<ENET,

F/zDDBJEXEFFAMNEEZRThHS DNAT—IMTHIAES
RICMZTNCBI, EBI, DDBJAENZNEIR I DHNEBZB ST
DDERFEBREERICIOTEESNTVET (/SRIVA).

2009 FENS VDD SRR —I TV THSDHNT —5%
& 9% Sequence Read Archive ERERDY—I TS DHD
HHT 5% UNET S Trace Archive ©INSDC DA/ \—(ZH0H
DELIZ.

DDBJOHX DS ZNEE « T - T—IEH - T—
FREDADORDSHEDHREDIEE FTI0HMETDOOTYY
ZPEP)T I FIDITITHONTVE Y, DDBINIEEF
3000~ 4000 DMFRIN—T DT =9 &EHFL . TR =2
INSD D 10%58%& 5&HTWET (/SR=ILB).

FARE - KE - BNDREFT DI K SHFEFELT DR
EETOLEEUENRICEBMERRY T —IN—XDFIFsNT
HO. BARICIX CEEREFTHRROT —YH8EE/ A1 > TF
NT4 w5 (KOBIC) D1%7T DDBJICEFSNE S,

DDBINEIR I DHATEFENDRFZEDHILTI DN 7IF
FEPHIOROMAFTEZEDLZINE T,

FIz. 201 3FLOMERAMIREEIE (JST) CHETENCE
TDMFET —IHBDIZODFRAFET—IMT—5 =2 JGA)
DERERIBLTVEY,

DDBJH—L_—2 (http://www.ddbj.nig.ac.jp/)
Sequence Read Archive Z5& (http://trace.ddbj.nig.ac.jp/)
BEWEHE (http:/www.ddbj.nig.ac.jp/addresses-j.html)

HEFIF - £EMF. Intellectual Infrastructure and Collaborative Research

Number of nucleotides by Contributors to DDBJ Release

= GenBank

=EMBL
= DDBJ

DDBJ (DNA Data Bank of Japan) was established in
1987 and joined international data exchange and archiving
scheme between NCBI and ENA/EBI. This tripartite
collaboration is called INSDC (International Nucleotide
Sequence Database Collaboration).

DDBJ, as well as NCBI and EBI, is serving as one of
three data inlet and outlet to the “INSD”.

DDBUJ is reviewed and advised by its own advisory board
and also by international advisory commitee to INSDC
(panel A).

In 2009, INSDC added a collaborative meeting to deal
with mass sequence data produced by the “next” generation
sequencers (Sequence Read Archive) and traces produced
by traditional sequencers (Trace Archive).

Daily operation of DDBJ is performed by about 10 bio-
annotators and system engineers under staffs’ supervision.
Every year, sequence data are submitted to DDBJ by almost
constant number of groups, 3,000~4000, for the last 10
years. It always consists about 10% of INSD records (panel B).

Since 1993, sequences related to patent claims are also
submitted to DDBJ by Japan Patent Office because INSD is
used as a framework of sequence data exchange among
JPO, USTPO and EPO. In 2008, KIPO started to join this
data sharing though DDBJ with help of Korean Bioinformatics
Institute.

Researchers who use DDBJ to add their data in INSD
have been mostly Japanese (>90% of Japanese submit the
data to DDBJ), but recently researchers in neighboring
countries also use DDBJ to some extent.

In 2013, DDBJ started a controlled access database,
Japanese Genotype-phenotype Archive (JGA) in
collaboration with JST.

DDBJ web (http://www.ddbj.nig.ac.jp/)
Sequence Read Archive, etc (http://trace.ddbj.nig.ac.jp/)
Contact Us (http://www.ddbj.nig.ac.jp/addresses-e.html)
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SUPERCOMPUTER

NIG Supercomputer System
EDEEFHEN A S-S ArL

ENDEEEMERA—/S—2 2 —F T AT A

Total Number of NIG Supercomputer System Accounts

2500

mSE

mDDBJ

2000 - ®Web user (MiGAP)
M Web user (DDBIJ pipeline)
W login user (large scale)

M login user (normal)

1500

1000

500

FF I T FHFFITESTE S E
EEHIIERIEERI T —9N—2 (INSD) #ROI=HDET - NIG operates a supercomputing system that serves as the
BV ISORMEHIOARFHEF PSS UTEtEEFEE - infrastructure for buiding the International Nucleotide Sequence
ORI |c 12t g3 - F#BNE LT 2—/ S—1vF1—4>z . Database (INSD) and providing domestic researchers with

computing resources as a member of the Inter-University

TLDERZEAT STV, F/= 201 SFEDSBANCERITSE Research Institute Corporation. Furthermore, beginning in

EEHT —S CBASNIERREBROBIRART —9N—2 2013, NIG has opened its computing infrastructure to build the
(JGA) BEDI=ODETE AV I ZDRMZRIBLTNET, © Japanese Genotype-Phenotype Archive (JGA), a controlled-
: access database containing genetic data and anonymized

BE R/ S OVEERRIEF b U BTRIE =LA T — phenotype information of indi%]/i(?uals. Y

S ORMIHIFHBELOTNET, RKIRIRGT — STz seE

B DICABDSER L —IS 25 (Lustre TP 2TL) NIG Supercomputer System features a specialized

analysis environment for the field of life science and provides a

7PBZRL. CNORMBMODEMATVEEEMIATL (thin - ¢ rich set of public data. It includes a massive and fast storage
B /—R) EHBXEVEEIBEBIATL (MediumEt& /—R,  :  system (using the Lustre file system) with 7 PB capacity that
Fat=& /—R) HSREREEEHSTUVEY, S5ICINSDHLYY - enables large-scale data analysis. The infrastructure is
IGADF— Y%A T B DDEEHT 22 5.5PB B I TL * accessible from its state-of-the-art distributed memory

4. (FESE@) computing system (thin computing nodes) and shared-memory
° = computing system (medium and fat computing node). Further,

I—H— R I TEN. QP4 H—E 2D, It there is a power-saving 5.5 PB storage disk for storing INSD
S — DT S TS5 1> (DDBJ read pipeline) sskgp  + 2ndJGA data refer to table below).
WMEDT) T T—3V) A T4 (MIGAP) b‘ﬂiljﬁﬁ_j‘*b We are always open for user registration and users can
EHSTVET, BMIBEEMR/ TV R—L8— (http:// . login and use the next-generation sequencer analysis pipeline

(DDBJ read annotation pipeline) and genome annotation
pipeline for microbes (MiGAP). Please refer to the NIG
supercomputer website (http://sc.ddbj.nig.ac.jp) for further

sc.ddbj.nig.acjp) ZZSRTIZSL,

details.
H B TRERAR - FRE BAHE
[tems Specifications Amount of hardware
Thinst8&./—k 352 node
Thin node Memory 64GByte CPU Xeon E5-2670x2 16 Core (6481 GPGPU £5)
202 node

Memory 64GByte CPU Xeon E5-2680v2x2 20 Core (6412 GPGPU. 321 Xeon PhiZZa1)
aAle N Ble (=}

MediumEt&./—R

2 Medium node Memory 2TByte CPU Xeon E7-4870 x10 80 Core 10 node

g [eEE/RE Memory 10TB  CPU Intel Xeon E7-8837 768 Core 1 node
Fat node
THADEE (BEHHESE) NPy P—HA TR

4 . - . 5.5 PByte
Electric power saving storage For archive or backup use.

5 TAAUKE (BRHE) W TP AT L Lustre S LDREHE /—ROSOSRIL) PByte
High performance storage PO ADRIREL T+ AT 9. "—L/ scratch 2815 (CF B

Every computing node can access the high performance storage
via Lustre file system. This storage used as home area or job
scratch area

K1 2012EHLV201 4 EEASTEM AT AME  Table1: Computing system installed in 2012 and 2014
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National Projects ERIOITI~

Platform for Drug Discovery, Informatics, and Structural Life Science

BIREZBENER T Iy T4+— A

BIREZERMBRTSVNIA—LFEEE, BIRTOEREIC
SER RS RAMTE R O R, BRINLAESER (HM) F2175
CET IR - BRI —ASEBRD DIMRICEERRSITHE
OIS EMNTOEAZRIRISEZENELTENET,
ISOEEFRRTEAT ClE, BRIbR L T4 >/%0 3000 709106
ROG—0 w8V RORFT IO S LT BIEE TR iR
BISYNTFA—LDOHRDSBDT —IN—APYITNDIT P %
B - ERLEY, F/o. ENSEMGIYICERL. AEDHITEY
BEMETVET

BELTIE DIEHE ThHSARAFELBEMIAT. BRIEXZE.
BROKLFRZBSPITERRAZEHAL . FIZICRIETD1E
HREREDAGICE DT, BEENZ EMOEDNEDBTDESE
DEBELS BEESHFET -SSR ZRBELET,

I Members at NIG

SEEFTHZELTUL S A/ —
1 i G

m. T *
GOJOBORI, Takashi NAKAMURA, Haruki YURA, Kei
Project Professor Project Professor Project Professor
DR F weze PNER seme HR O ses

SHFHE
KIRAREZ BRREAF, RIEKFE, HROKLFKRE

HEFIF - £EMF. Intellectual Infrastructure and Collaborative Research

The project titled “Platform for Drug Discovery,
Informatics, and Structural Life Science” inherits the
outcomes of the previous projects in structural biology,
consolidates the technology and promotes sharing those
core technologies for drug discovery and related life
sciences. Through these activities, the project aims to realize
a revolutionary process connecting drug and medical seeds
to pharmaceutical products.

For this purpose, the project is proceeded in the
following three centers; (1) Analysis Center, (2) Regulation
Center, and (3) Information Center. Analysis Center consists
of Analysis Domain, Production Domain, Bioinformatics
Domain and Functional Genomics Domain. Regulation
Center consists of Library-Screening Domain and Synthesis
Domain. Information Center consists of Information Domain.

Structural Life Science Data Cloud (5L5-DC)

HHERFEEEEAR




Collaborative Research and Research Meetings

ESCEGRFHTRTE. EnFCEIMEMADOHRRELT, K, TR OHBEMFZRBIICZIT ANTLE T,
ERANOIRTE CHERN B OESERMTDIz0. ERIKDATNOHE EFMADIRTREIC LD [HEMT] RO [MFR=] ZEBLTLED,
REITRILDIC, BFZOHEBEMFDTONTED. 2015 FEH5T 75 HOHBEATEST 1 3HOMREZ(TV. BEEHREDITTLET,

As the central institute to study various aspects of genetics, the National Institute of Genetics (NIG) positively accepts collaborative
research between NIG and universities or other institutes. In order to offer collaborative research opportunities to researchers, NIG has been
conducting “Collaborative Research” and “Research Meeting” between researchers inside and outside of NIG.

As shown in the next page, many collaborative researches are held every year. In 2015, 75 Collaborative Researches and 13 Research
Meetings have been held and achieved excellent results.

» Collaborative Research I HEFFT

[HEMTE] . ESLECFMITFIADMTEE DS DFRAAICED
&, ENDEGCEMFFTNANOMFELAICKD. FEDHFTERAICD
WCHBL TS T RD3BRAICHIT TEEETOCLE D,

[HEAZE (A1) | [HREMF (A2) | [CERsnSE. R - 595D
TeITEIRH 2SR 9 DIz DIRE - FHEB D SHEaSNE . [HEMTE
(B)] TIIHRE - HEBRUMFE D A ESNE T,

Based on the application from researchers outside NIG, NIG
researchers collaborate with them for conducting the research on
the subject of application. The following three categories are
solicited for Collaborative Research [A1], [A2] and [B]. In
Collaborative Research [A1] and [A2], travel and accommodation
expenses are provided to visit NIG for conducting discussion and
experiment. In Collaborative Research [B], travel, accommodation
and research expenses are provided.

Defining mitotic roles of Ran-GTP gradient by its rapid depletion using auxin-inducible degron (AID)
and CRISPR/Cas-mediated genome editing in human cells

AID #& CRISPR/Cas Y AT ADRAIC L S b Ran-GTP B B A B0 53 F R R AR IRk SRS REAR AT

ZHERZRZR Graduate School of Science,
B ZER Nagoya University

AEE B

RanGTP iREAEEZREH D% — #ifaE
BEXEDOAESI. PRBICHNTHRE
BROUEEREFEEL. HHEAEDTZK
PREEDOHIEZIES, XF T, #S
PBABLDEBELIA—FVVFEETD
O (AID)FERBULC. £ Ran BEERF

KIYOMITSU, Tomomi, Assistant Professor

Ran-GTP gradient plays a key
role for spindle assembly and
positioning during mitosis while it
functions nuclear-cytoplasmic
transport in interphase. To rapidly
deplete Ran-GTP gradient during
mitosis, we combine auxin-inducible

Rapid depletion of RCC1 in mitotic human cells

+auxin

AID-mCh-RCCH1

ERONCDHEBTHEEL. RanGTPE
EOEIC L SihiE AR B 2R
IDEZEEL TS, I TICRCCT &
EHFEEDE - Ran BERFE DN RRE
fEICRRINLIZ,

degron (AID) technology with CRISPR/
Cas-mediated genome editing in
human cells.

DNA

REEFTORCC 52/ SOBE DS FRIRIE

Rapid depletion of RCC1 in mitosis

» Research Meetings I MR=

[R=] i3 EILEEFMTFRANOMFREDSDERAHCEDE,
ERDEGCFMRTTFTAAN OB D AN CER T SMFER T I, SRS
Tl SEHELEEROMTHONCVE T,

Based on the application from researchers outside of NIG, Research
Meetings in small groups are held for information exchange and active
discussion.

HEFIF - £EHF. Intellectual Infrastructure and Collaborative Research
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NIG Collaboration Grant

EXLECFMFTRRIE. EnFICETIREMIEDOPRELT. KE. AT E OHEM R ZREIICRIIANTNE T, [HEZE (A1) I, [FH
BT (A2) | ICHHREND E. E8 - 5RO OIOBEIEHR S DIcH DIRE < SFHEBE D ZAGSNE T, [HEMF (B) | TIRKE < SHIEERUH
FED I RSNET,

HEHZE (A1)

i 5t 2R =

1

2
3
4
5

(o))

10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41

42
43
44
45
46

DNAEEFEBREF— DNABERERESARD X iR BERT
PRFERDTLEIC & & DNABGEEIRER B OER

a FAUVIRIAIC S BRI AR R OREERE ORI
BIST0vaB5HH - (KERAS - DESDFAMIE

Screening of zebrafish transgenic lines with relevance for development and
regeneration of bone

EVEVREERFIZATUVD in vivoRERERRHT
Screening of Zebrafish Transgenic Lines

Screening and identification of cardiac subcompartment specific transgenic
zebrafish lines

BEFRERFEEICE DB EDLERIBEHET

Investigating Neural Circuits of Emotion in Zebrafish

Screening for transgenic craniofacial developmental model for live-imaging
CIS TR TDREERB DD — VI RO

NGS F—4 BT DIz DSMEREZ) S TS5V DIEER
BAREPHRIZDT) LR

Evolutionary analysis of gymnosperm plant genomes

Statistical methods for evolutionary genomic analysis
RIERFICEDTES/ LEEBEZDFREB T 22D FEB OB
BSEMEIS S 2R Y D5k & Z OFIfEE B O RRER

AID%EE CRISPR/Cas Y AT LADREEICEDE S Ran-CTPIREAR DD HEARR
BURRIERIR(F &~ HERERRAT

MCMAEEREF MCM-BP DH#BERERR

R RS D T S SV ITRIFD T RSB DERMT

LY EOXP TCORERBIRDD F AN s

Proteomic and genetic studies of various dinoflagellates and its associated bacteria
B AZATHEBBERON (LD BT FDEE

A NBOBARICEMEECDETHE

HERBEIC K& RMHBAEE) X —> DR ZZERIHIEEE DERAT

NOZMBR R SRRy SEECERF ORERERRAT

X CTEBZRWVCRMEENDF « FNEIMANTEE DO ERALFRIATE
N OB ERERIR BB R DRIF

HAEFHEVIZHEEDMSMBRB LDV IvIRREB U, YORRES
HEBEETTOIVE VD

NEMBERERICEE DD AS/ T S DOHEEERRNT

B BOAITRN DA R B o REIF M DS R T AN XA
BBV DRIC ST DIEENCRRNDEENT

ARDANHRST DWHERNZRRIEICBE T SR
ARDITIVRVEERIEE T OELICBE T BT
RNERREEDERNID—L T PEERF CriC ODHREN D FEIRED AT
FEAHIEESROEEDNTRRNT

NOTUF SMC ITP=U—4 ) OB DHERERRIT

FIVIRA VNSO E Rad9 DAREBF T —EIC LBV VBRI OEENES
BOFRLICEITD Apt DIEBEICEI S 28T

>auYauN\TIEEENBLUIDELRTF - MREEDE LT DIz DTS —
IVDFFE

IORFUBESAFTZOADEHZEEY =2l —3Y
R BETIVICHIF SRS T EEERIDOBEHIZL,
EHEDMERE 295 Y3030/ \ T EE(EO MR RERT
BFBEMETRWEYavY 30N\ TR RER OISR
> FTABEDFLWNET IR
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University of Algarve, Department of Biomedical
Sciences and Medicine

TEPEEARS RSP
Neuroscience Institute (CSIC-UMH) Alicante-Spain

WEMHTE

School of Life Sciences, Fudan University

RETEMERS >a0YadN\TEGEREYS—
Kansas State University (KSU)

Hong Kong Baptist University

N ES SN st

RRAFAE EZRMAEER
EBERZAERT  HERRIER TR
Academia Sinica, Biodiversity Research Center
University College London

RAE EEREMATEESR
CBERFARF: EFFb
BEHEAFAER EEMITH

BRFRAY EIFH
BERARIERTRE EREYFHITR
PN UNCINEl el
University of the Philippines (UP)-Diliman
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Oscar Ocafa

Ruilin Zhang
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Thomas Mueller
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Ziheng Yang
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47 %%‘6;5\/9 by CBENAT7VH) OBEGHZRIECEMRNEOHIRLNIVT EERITRETEN  BRIZMITEN XE R
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48 ERRBEREEZRHENIDN SV ATU TS —LBIOD FREERMENT IREHRE BT BERRAENE NTRER SHRES

49 tt;ﬁ%“/A?‘—Q/\‘—Xtﬁé&ﬁ&ﬁﬁ?‘—&/\‘—]I:%ﬁ@‘ﬁ')’f FREREREET  BRBFMARE ERENFMER J/LEERRRE  NILERK
DER

50 T IRI« Dy IABREDLLER T LB RRBEERT LEWERFH IRARAAC
51 éﬁ?@?ﬁﬁt@Tﬁ%@ﬂf?%l:&éiﬁﬁ%“—%%?*QN*Z@?/?*‘)ﬂ YOEm HRAKE BAREER FTERERS
52 ENERBICHITRRRENMES LEBIE [T/ LUIRII LA TR | RO EDAR VSRR T/ LD 48R
53 Reconstructing lineage hierarchies of the otic neuroblast using RNA-seq Northwestern University, Feinberg School of Miho Tanaka-Matakatsu
Medicine
54 RN —T S —ZFALUISERT FEPRFE RS IBEMITH Bz ERN
55 R —T Y —ICLD/ —F Y URNA TETIVERK op DR/ SBET RREIXT BFHMER KREFEBLAF
56 EEBICZHIHTEETREFHOZ K FEAE BTSN AR &
57 2303\ IOEEFRNERE DIFSECHIHE O EMAZE EFEE FHA
58 ARICHITDIRELIRIEICEEDO DIETHIRBODRRAT REAFAFER RFEHFEMI R —
59 1 éiéﬂ%%?‘é?ﬁﬁ%%'l’osm 13. Tos0251. Tos0330. Tos0403. Tos0425 Di&E(x MERIART EYERHFEE LHfEs
A

60 A RO EETESRE DFRENLEFINT SBEEFIHEEDRE RRAFAER BRI TEE
61 AROEIEARZRYITHAES D Argonaute IBIZF MEL 1 DHEEERRT FRAE BARERESS RS
62 REMENRICHITS Y ITTOATEEBEH DY N ERBEERRI Y S—HEN U/ LERHTES BAGT
63 AMERICEEH S EBRHAEMAYEFDRE CBERFAER RFRFEREE SAEA—

HEHZE (A2)

i 5% 58 & MENRNKSE
1 Identification of neuronal expression patterns relevant for visually guided behaviors in Harvard University Eva Aimable Naumann
a zebrafish Gal4FF library
2 ldentification of novel genes regulating cardiac development and function University of California, Los Angeles, Department Hirohito Shimizu
of Molecular, Cell and Developmental Biology
3 Identification of highly specific vascular expression patterns in zebrafish transgenic University of Michigan Jordan Shavit
lines
4 Mechanisms of photoreceptor genesis in the zebrafish retina University of Michigan, Department of Ophthalmology ~ Scott M. Taylor
5 Identifying novel markers of neural lineage commitment University of Toronto Vincent Tropepe

HEAF (B)

Tt 5% 3R =8 AR E

1 P TRRTEHRIEIC K DEN TENRIE BIIFRASE BTHY TFHE=

2 SRMBEEE ORERRBRBICEII TR IS D0y R BETIVORIL LR IR RER e 5— XHEE—

8 %gé‘éﬂmzﬁaﬂéZ)bﬁ‘*iEE%@B?U’&ET?%& LIERNASERERG XTI LEE  REEEXERY WEEotiEs e R

4 APMEEMICHER I SRS D FOELFRIBY IRADITENRENT REFMHZERSE  £9% EH 15

5 HHERRABERS >/ OB DERERENT AT BEE BRAE

6 JOXFVORABRCERERDIZODOBEEECO— - A SFV—IVIRUPIRORFE = FEAZAZRR EEHER I 5A

7 VFTAFERCOINIVRUPRZICEOCEISRESNDREMEDAN =X EEAFERR BTEHFER LERERR

mES

it 9% R =8 %R E

1 DEFLAEAN D RERIABEEIEE DB ER AN = XL KRARFARERT  EoptaeErTTrt LAXEEZ

2 ISy aRONER EDEEFTIAT AR ARRTTERT NEE—

3 ENAAA Y THANTATATVIRI DN ERDECFMTAT  EREEITERT FRRATE

4 A consortium of young plant epigenetisists in Japan - First Meeting University of Tsukuba, Faculty of Life and Diana Buzas
Environmental Sciences
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International Activities
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Harvard University (USA). Uniersity of Algarve (Portugal). Fudan
University (China) . Kansas State University (USA). Hong Kong
Baptist University (Hong Kong) . University of Michigan (USA) .
University of Toronto (Canada) &Fh\5DMZTE R HIRET AL
MFEICBRENSYAITZY I D1 w2 RIU—ZVJICLKDRE DI
HLTHSD [shelf-screening | ZERfELELTZ, &z 2015FE(CI
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THFHRELTCORRZEELCVED,

B International Collaboration and International Training Course

National Institute of Genetics promotes international
collaborations. For instance, Division of Molecular and
Developmental Biology (Kawakami lab) is conducting
collaborations in the field of developmental biology and
neuroscience by using the world largest transgenic zebrafish
resource. In 2015, researchers from Harvard University (USA),
Uniersity of Algarve (Portugal), Fudan University (China), Kansas
State University (USA), Hong Kong Baptist University (Hong
Kong), University of Michigan (USA), University of Toronto (Canada)
visited Kawakami lab and performed genetic screens to find fish
that will be useful for their research (“shelf-screen”). Also, in 2015
international training course “zebrafish imaging and transgenesis”
was held with participants from all over the world. Thus, National
Institute of Genetics is aiming to establish a basis of international
activities.

m ERERITL

EIDEGEHTATIE. RN MR EHEE TS EICRDZHK
BRBOWFEEDEEEREL., ERZHICHEMEORREICE
IBEEENIC BEERY VRYDLZEZELCVEY, 2015FE
[& [Japan Q-Bio Week - Quantitative biology: force, information
and dynamics| E$FT 0T, EEHHAREEMAZE DANEER ZS
G [EEEMFZDOR] AN=DA—BFARALIZ2DDYVIRIDLE
D—0vay T ERELEL.

BRVYVRIDAIZIE135% (ROBADD 128, ZE41HB). =
BYVRITALIZEE9E (NOBADD 118, FE228) HSL. U—
O2avTHEGTIBBICHOIZDENEREEOAITEL.
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EEZ7 International Activities

B NIG International Symposium

In order to contribute to advance the frontiers of genetics,
NIG has been organizing and sponsoring international symposiums
and promoting academic interactions among researchers from
diverse backgrounds and disciplines. This year we supported an
international symposium “Japan Q-Bio Week — Quantitative
biology: force, information and dynamics”. Members of Japanese
society of quantitative biology, including Prof. Akatsuki Kimura (Cell
Architecture Laboratory, NIG) organized the series of symposiums
and a workshop.

135 investigators (including 12 from abroad and 41 students)
attended the symposium at Tokyo, and 69 investigators (including
11 from abroad and 22 students) attended the symposium at
Mishima.

m Date: Jan. 8-13, 2016
m \/enue: The University of Tokyo (Tokyo) and National Institute of
Genetics (Mishima)
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B OEBRNERTRECER - BRSTDZOHIC. EREHE
ZESDRCESEREITOCVE T, HEAMRE - BFEDEED
BZRL D CHESHARICERTED LD, BBMEHEEIIL—T (GIP)
DRBERIOETREDLS. KAROEHFHS, EERLCP=8TUY
DEEFRORHEICEDFT T BAWTR—RERHELTNET, F/a.
HASZEDEML vV HITOTVETD,

RAFEDZIT AN

Hosting Foreign Scientists

Postdoc 1&EHIFRE

Characterization of biodiversity and species variation in genus Oryza.

B Support for International Researchers

NIG is committed to support international researchers so that
they can dedicate themselves to research in a stimulating but yet
unfamiliar environment. New international NIG members will
receive assistance from the Group for Internationalization
Promotion (GIP) with their initial move to Japan — and throughout
their stay at NIG / SOKENDAI. The support offered by GIP
includes help in visa applications, administrative procedures upon
relocation/employment, flat hunting and medical care. GIP will
also provide useful information of the area to enrich your academic
and personal life in Mishima. Free Japanese lessons are offered to
those who wish to learn Japanese language.

For more details, visit GIP web page: https://www.nig.ac.jp/
jimu/soken/GIP/index.html

Please feel free to contact us if you have any questions about
working/studying at NIG / SOKENDAI.

m GIP Help Desk Coordinator (General Affairs /Education Team):
MIURA, Chikako cmiura@nig.ac.jp

® Chair of Internationalization Promotion Committee:
Professor AKASHI, Hiroshi  hiakashi@nig.ac.jp

Name / Subject title / Affiliation 5% /FH75:EeE, /PR

Plant Genetics Laboratory

SHENTON, Matthew Richard -/ ZBDZ M IOEEZ R DIHERENT EYHEEFE
Postdoc t#+FFITE Reception and quality control of the massive submissions at DDBJ. DDBJ Center
LEE, KyungBum = 5 DDBJ [CHIFBERELI A EEIRIBTHRDZ AT E BKEL DDBJZ> 45—

Postdoc 1B4-FFFE
ZHOU, zhi B &

Identification of target genes of Nanos 2 in germ cell.

N O MRS AR F Nanos2 DIZFIRNA DIEIE S HEEEERHT

Mammalian Development Laboratory
HETHMIAE

Postdoc 1BHHFRE

Analysis of RNA-binding proteins promoting germ-cell development in rice.

Experimental Farm

LU, Hua 28 %= AR OETEHBFIFEICBBO D RNAFESERE DR EERES

Postdoc 1&LHATRE Study on asymmetric cell division in C. elegans. Multicellular Organization Laboratory
JIN, Yinhua & R FRBOIEI VD RIEEDHIFT 2RISR

Postdoc 1&THFE Study of neuronal circuit formation in the mouse brain. Division of Neurogenetics

LUO, Wenshu B =% N OB ECIRREEEE DM FT BB

Postdoc 1B8+HFTE

LI, Donghan 2z &% BBV RAZART L DR & ERSER

Analysis of lipid spectra and international coordination.

Laboratory of Biological Networks

LRy TU—IHRRE

Researcher HH%EE
AHMADLOO, Somayeh

Functional analyses of common diseases using three dimensional chromatin structure.
IORFVERTHEEHSD common disease HEBERRHT

Division of Human Genetics
PNb= i !

EERZ7A International Activities
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Activities and Events for Research Promotion
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» Activities for Research Promotion
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» Events

INAZOADANTVRI DI Dr. Stephen Kowalczykowski #8E

B NIG Colloquia

Seminars are held every Friday by researchers at the institute
to discuss their progress during the past year. Presentations are
made not only by faculty, but also by fifth year graduate students
as a part of their D5 Progress Report.

B Biological Symposia

Biological Symposia are held throughout the year, featuring
distinguished speakers in many areas of biological sciences, from
universities and institutions worldwide.

—fAR 2016 F 48 2H

m e O—fR AR

MERIHERZICHI7BTRO—RELT, BF 48 LBICKHIFRER
DETPEMFEEEZIT. IO —MICARLTVED,
m ABEES
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(B Iz DEEN 175,/ Activities and Events for Research Promotion

NHFER BHOD HURHRE
B Open House

As one of the events of the Science and Technology Week,
NIG opens its grounds and facilities to the public. Visitors attend
exhibits and special lectures as well as enjoying cherry blossoms
in the campus.

B Public Lecture

Once every autumn, NIG holds a public lecture in Tokyo,
presented by its faculty.
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Department of Genetics

SOKENDAI

EILEEZETRT (B & MEMFRAZEREAZ
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https:/www.nig.ac.jp/nig/ja/phd-program/
main-page-top/main-page

National Institute of Genetics (NIG) functions as
the Department of Genetics, SOKENDAI (The
Graduate University for Advanced Studies) and offers
PhD programs in Genetics. Our 5-year program
accepts those with a bachelor’s degree or equivalent.
Those with Master’s degree or similar qualifications
are also eligible to apply to our 3-year program. Our
graduate programs provide interdisciplinary education
with frequent seminars, journal clubs, and workshops
on scientific writing and presentation. Highly qualified
students can receive financial aid. For more
information please visit the web site of our graduate
program.

https://www.nig.ac.jp/nig/phd-program/
main-page-top/main-page




Department of Genetics,

School of Life Science, SOKENDAI
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B High Quality Research

United under the term “Genetics”, graduate students at NIG
continue to expand the frontiers of life sciences in molecular and cell
biology, development, neurosciences, evolution, structural biology
and bioinformatics. The quality of NIG research is evident from the
frequent citations of papers published from the institute and the high
funding rates for our grant proposals. NIG houses tremendous
resources for basic research in life sciences, such as the well-
established DNA database (DDBJ), an extensive collection of natural
variants and mutant strains of various model organisms, and state
of the art research equipments.

B Small Lab Size

Unlike most other Japanese universities that retain the “pyramid”
lab structure, professors and associate professors organize
independent research groups at NIG. Each group is small; a typical
lab consists of fewer than ten people. Thus, the ratio of faculty to
students is extremely high, an average of 2.08 faculty / student. This
enables the graduate students to have frequent and in-depth
discussions with faculty — something not possible at institutions with
an undergraduate program, which must accept several students per
faculty every year, not counting undergraduate students!

RAEMITAZIAS EnREMTTR BEFER, Department of Genetics, School of Life Science, SOKENDAI
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B Diverse Courses and Frequent Seminars

The Department of Genetics offers diverse courses aimed at
providing in-depth as well as basic knowledge on various fields of
life sciences. The courses are designed to foster critical thinking
and logical discussion skills. Courses on scientific presentation
and scientific writing are also offered. Using a remote lecture
system students can take courses in various disciplines provided
by other departments of SOKENDAI. A large number of seminars
covering various fields of life sciences are held at NIG, including
“Biological Symposia” featuring eminent scientists from all over
the world. In addition, members of NIG present their progress
during the past year at weekly “NIG Colloquia”. Graduate students
are invited to lunch with seminar speakers, where students have a
chance to personally talk with internationally renowned scientists.
Almost all the seminars are given in English, and the graduate
course lectures are also given in English. Knowledge of Japanese
is not required for completing the graduate program and obtaining
PhD degree.

B Team Teaching

NIG has a policy that “all” faculty members should be involved
in the education of each student. In addition to the thesis advisor (Pl
of the lab in which the student belongs to) students receive
guidance and support from the “Progress Report Committee”,
whose members are selected by each student from outside their
own research group. This committee meets with the student once
per year (or more often if requested by the student) and gives
advice on the student’s thesis project. In addition, students have
opportunities to present their work every year in poster progress
sessions, and have discussions with the committee as well as
other faculty and postdoctoral fellows. By providing a friendly and
stimulating environment to have in-depth discussions with
researchers in other fields, this program helps students to
broaden their views and to find breakthroughs when research is
not going smoothly. It also gives opportunity to prepare for
presenting seminars at conferences.

REMITAZAS EnREMTTR BEFER, Department of Genetics, School of Life Science, SOKENDAI
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B Close Network of Research Groups

NIG is famous for active interactions and discussions among
the in-house researchers. Because each research group is small,
many groups have joint lab meetings with other labs, and
collaborations between groups are very common. Graduate
students also actively and freely visit other research groups to
acquire new techniques and knowledge, which is another
advantage of small groups. NIG also hosts various types of
researchers, such as postdoctoral fellows, collaborative
researchers and visiting scientists from abroad. Interacting and
networking with researchers with diverse levels and backgrounds
is an ideal way for students to develop broad and balanced views
as mature scientists.

B Life Science Joint Retreat

SOKENDAI houses the largest number of life science faculty
in Japan. In addition to the Department of Genetics in Mishima,
the Okazaki area has two departments, the Department of
Physiological Sciences and the Department of Basic Biology, and
a fourth department, the Department of Evolutionary Studies and
Biosystems, is located in Hayama. These four life science
departments hold a joint retreat every year for scientific
interactions.
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» Various Aids to Students
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NIG and the Department of Genetics conduct various activities to support graduate students and enrich its graduate program.
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B Financial Aid

Students accepted to the International Graduate Program at
NIG will be nominated as candidates to receive the scholarship
from the Japanese government (MEXT fellowship). Third year
students can also apply to a “Research Fellowship for Young
Scientists” grant sponsored by JSPS. Other financial aids are also
available.

B Aid in Finding a Job

To help our graduates find jobs after obtaining their degrees,
NIG collects recruitment information for positions such as
postdocs and assistant professors and informs the graduate
students and alumni using a web page and a mailing list. The
Department of Genetics has agreements with two external
programs that support career development of students in PhD
courses.

B Travel Funds

Once you have obtained interesting results and polished your
presentation skills, it’s time to show them off at international
meetings. Indeed, many NIG graduate students have been
selected to present their work as oral presentations at prestigious
international conferences. NIG students are eligible to apply to
several travel funds to cover the costs of attending international
conferences.

B NIG Dormitory

The NIG dormitories are available for students. There are two
options: Private Unit and Shared Unit (residents will be provided
their own rooms).

B Courses on Scientific Writing and Presentation

Scientist must not only make new discoveries, but also
communicate new findings effectively to others. The ability to
present and discuss science in English is thus an essential skill
that must be learned within your graduate career. The Department
of Genetics offers many courses and workshops on scientific
writing and presentation, including a special scientist training
program called “NIG Method”. For details please take a look at
the following URLs:
https://www.nig.ac.jp/jimu/soken/courses/EfS/EfS_2016/0SC_I.html
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» Research Internship
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B Undergraduate Research Internships at NIG

NIG offers a 4-week undergraduate research internship program for international
students who wish to gain experience in scientific lab work. Each intern will join
ongoing research projects in a world class research group, and will be provided with
latitude as well as responsibility to conduct “real” research, i.e. something that no one
in the world has done before. Interns also participate in various Departmental
activities, such as lectures for our graduate students, journal clubs, and seminars by
outstanding researchers in and out of NIG. Japanese lessons are also available.
Stipend will be provided to cover travel and living expenses. If you want to find out

taiken

what it is like to do research, this is the best way to spend a summer.

https://www.nig.ac.jp/jimu/soken/intern/index.html

» Graduate Education at NIG
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Educating future generations of scientists is central to the
mission of NIG. Our graduate program provides many
opportunities for students to gain scientific knowledge and
professional skills. We look forward to your active participation in
the program. Below is an example of a first-authored recent
publication by a NIG graduate student.

Lineage specific conserved noncoding sequences of plant genomes: their possible role in nucleosome positioning.
Hettiarachchi, N., Kryukov, K., Sumiyama, K., and Saitou, N. (2014). Genome Biol Evol, 6, 2527-2542.

Nadeeka Nilmini Hettiarachchi (2016.37)

FEENTEFT,

» Programs to Host Researchers

BHORMDESTVSEGIA T, FEDNBDTTE0BZEIR

HETTIARACHCHI, Nilmini Nadeeka (Graduated in March 2016)

NIG is a facility with up to date technology where students can
realize their goals in research.
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https://www.nig.ac.jp/nig/ja/about-nig/how-to

NIG accepts students who belong to other graduate
programs (master’s course or doctor’s course) and provides
research environment at the Institute. NIG also offers ample
opportunity for post-graduate education and international
exchanges. In addition to institutionally-funded postdoc positions (NIG
postdoctral fellow), one can also work at NIG through externally-
funded postdoc grants (MEXT and JSPS Programs) or grants to
individual laboratory. In addition, NIG welcomes sabbatical stays
of foreign faculty. Please contact your proposed mentor/host/
hostess for details on the programs.
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EESE  Advisory Committee

ARFADEECEE I 2 5B EIRZ O EMIEEICEI T SHIE C. FIRMWELRODHDICDUVT, FTROFEBEEICIELE 2.
The Advisory Committee gives advice to the Director-General on administrative affairs including joint research programs.
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URUSHIHARA, Hideko Professor Emeritus, University of Tsukuba TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University
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KURODA, Sinya Professor, Graduate School of Sciences, The University of Tokyo NISHIDA, Eisuke Professor, Graduate School of Biostudies, Kyoto University
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SHINOZAKI, Kazuo Director, Center for Sustainable Resource Science, RIKEN HANAOKA, Fumio Research Director, Life Science Center of Tsukuba Advanced Research Alliance
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SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo MATSUZAKI, Fumio Team Leader, Center for Developmental Biology, RIKEN
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SUGIMOTO, Asako Professor, Graduate School of Life Sciences, Tohoku University MORIKAWA, Kousuke Chief Research Fellow, International Institute for Advanced Studies
(FISER)
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SHIROISHI, Toshihiko  Vice-Director KAKUTANI, Tetsuiji Head, Department of Integrated Genetics OKUBO, Kousaku Head, Center for Information Biology
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ARAKI, Hiroyuki Vice-Director SAGA, Yumiko Head, Center for Frontier Research IWASATO, Takuiji Professor, Department of Developmental Genetics
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KAWAKAMI, Koichi Head, Department of Developmental Genetics NIKI, Hironori Head, Genetic Strains Research Center MAESHIMA, Kazuhiro  Professor, Structural Biology Center
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SAITOU, Naruya Head, Department of Population Genetics SAWA, Hitoshi Head, Structural Biology Center (FRNZEE)

FR/)INAH—R—R  Advisory Board

REPICHRSERFRIRICDOVC ATENIFEEZZDRODICISUHEZTT D,
The board members give advice to the Director-General and/or the Advisory Committee regarding the principles and policies of the institute.

REBEH RRTEAZREXT WIESCHAUS, Eric Professor, Princeton University
OHSUMI, Yoshinori Honorary Professor, Tokyo Institute of Technolo
N N Yot v SULSTON, John  Chatr, Institute for Science, Ethics and Innovation, The University of Manchester
1w EZ RRAARFZEHIR . _ o .
SAKAKI, Yoshiyuki Professor Emeritus, The University of Tokyo HUNT, Tim Emeritus Group Leader, The Francis Crick Institute
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TAKEICHI, Masatoshi  Senior Advisor, Center for Developmental Biology, RIKEN

WAMRBESRE  Counci for Strategy Planning and Coordination

FTRDIEED T, HFEAMDES(CETEARSHDOEEURSZITOEEDIC, HIBAEEEETS.
Under the Director-General’s supervision, the Council makes basic plans and policies on NIG management in addition to coordinating with ROIS
headquarters.
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Research Planning SHIROISHI, Toshihiko MR bEREEY Office of Female Researcher HIRATA, Tatsumi

E=REAY ROIS Strategic Planning Committee  SHIROISHI, Toshihiko Development
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ARAKI, Hiroyuki SHE= AR —

T_7K7,_:EE Evaluation NAKAMURA, Yasukazu
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NIKI, Hironori Rl EE $P/NEERR

E:@ ﬁ? Intellectual Property SUZUKI, Mutsuaki
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HIROMI, Yasushi

BESEAENAEZES  Inter-University Collaboration Committee

(FEER) cnar (FRNZEE) NIG members
B AlIPN AFETHFRAE FeIR R AT EERERAE
KITAGAWA, Daiju Professor, Department of Molecular Genetics KITAGAWA, Daiju Professor, Department of Molecular Genetics
(Fr742=8) Non-NIG members == REBITRERYE

. . i KAKUTANI, Tetsuiji Professor, Department of Integrated Genetics
SRFHZEE FUNAEER S BRSBTS " ! "
TACHIDA, Hidenori Professor, Faculty of Sciences, Kyusyu University WarE RIRENRTT 2 5 —2UR

_ N N SHIROISHI, Toshihiko  Professor, Genetic Strains Research Center
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MATSUZAKI, Fumio Team Leader, Center for Developmental Biology, RIKEN MHEHRET REGEMAT 5 —H%
. . o N N N SAGA, Yumiko Professor, Genetic Strains Research Center
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SUGANO, Sumio Professor, Graduate School of Frontier Sciences, The University of Tokyo
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Head, Genetic Resource Center
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Ethics of Research Involving Human Subject
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OKUBO, Kosaku

DNA Database Advisory TAKAGI, Toshihisa
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Associate Professor, Institute for Protein Research, Osaka University
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Professor, Earth-LifeScience Institute, Tokyo Institute of Technology
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Director, Department of Planninng and management, NBDC Japan
Science and Technology Agency
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Research Supervisor, Database Integration Coordination Program, NBDC
Japan Science and Technology Agency
BREEMERMRFREENSRY LRS-tV 5 —R
Director, Agrogenomics Research Center, National Institute of
Agrobiological Sciences
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Professor, Graduate School of Advanced Science and Engineering,
Faculty of Science and Engineering, Waseda University
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Senior Director, Biological Resource Center, National Institute of
Technology and Evaluation
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MATSUOKA, Satoshi
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MIZUSHIMA, Hiroshi
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SUGANO, Sumio
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FUKAMI-KOBAYASHI, Kaoru
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Professor, Tokyo Institute of Technology Global Scientific Information and
Computing Center
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Chief Senior Researcher, Center for Public Health Informatics, National
Institute of Public Health
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Professor, Human Genome Center, Institute of Medical Science,
The University of Tokyo
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Professor, Human Genome Center, Institute of Medical Science,
The University of Tokyo
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Professor, Graduate School of Frontier Sciences, The University of Tokyo
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Head, Bioresource Information Division, RIKEN BioResource Center

FTAAZEE  Recombinant Experiments Committee (Non-NIG members)
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Chief, Immunotherapy Division, Shizuoka Cancer Center Research
Institute

N B

ODA, Tsukasa

FT7AEE  Animal Experiments Committee (Non-NIG members)
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Professor, School of Law, Nihon University
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Professor, Faculty of Science, Shizuoka University

FIAZEE  Genetic Resources Committee (Non-NIG members)
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Professor, Department of Animal and Grassland Science, Miyazaki
University
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Professor, Research Faculty of Agriculture, Hokkaido University
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Director, Shimoda Marine Research Center, University of Tsukuba
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Professor, Faculty of Life and Environmental Sciences, University of
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Head, Microbe Division, RIKEN BioResource Center
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President, Nara Institute of Science and Technology
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Executive Director, National Institutes of Natural Sciences
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Deputy Director, RIKEN Brain Science Institute
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Director, RIKEN BioResource Center
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Associtate Professor, Graduate School of Pharmaceutical Sciences,
Faculty of Pharmaceutical Sciences, The University of Tokyo
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Specially Appointed Professor, Institute for Amphibian Biology, Graduate
School of Science, Hiroshima University
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Endowed Chair Professor, Graduate School of Engineering, Osaka
University
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Head, Biodiversity Resource Conservation Section, Center for
Environmental Biology and Ecosystem Studies, National Institute for
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Director, Laboratory of Plant Chromosome and Gene Stock, Graduate
School of Science, Hiroshima University
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Associate Professor, Institute of Laboratory Animals, Graduate School of
Medicine, Kyoto Universiry
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Associate Professor, Faculty of Life and Environmental Sciences,
University of Tsukuba
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Research Leader, Department of Disease Bioresources Research,
National Institute of Biomedical Innovation, Health and Nutrition

FRAZ BRTIERHE

Professor, Faculty of Science, Niigata University
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Professor, Barley and Wild Plant Resource Center, Research Institute for
Bioresources, Okayama University
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Associate Professor, Institute for Frontier Medical Sciences, Kyoto
University
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Professor, Department of Drosophila Genomics and Genetic Resources,
Kyoto Institute of Technology

REARZ BRI - SRS —ERFERITHI
Professor, Division of Reproductive Engineering, Institute of Resource
Development and Analysis, Kumamoto University
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Director, Culture Collection Division, Biological Resource Center, National
Institute of Technology and Evaluation
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YAGUCHI, Takashi

ol

AIRHILAF R FEIRARRFTRIEUR

Professor, Graduate School of Science, Osaka City University
BTN/ AUV — 2z S— M RRER

Head, Cell Engineering Division, RIKEN BioResource Center
REAFENFRFATEZR

Associate Professor, Institute of Medical Science, The University of Tokyo
FEREARZ RS AFTRIERIR

Associate Professor, Graduate School of Agriculture, Kyoto University

BRI RSB R R S RSP E (SR A RIE S
R

Associate Professor, Evolutionary Biology and Biodiversity, National
Institute for Basic Biology

BN NS B IR AN FT PR G e M T TR AR

Professor, Department of Integrative Physiology, National Institute for
Physlogical Sciences

RIERFARF R AFRIHIR

Professor, Graduate School of Agricultural Science, Tohoku University
TUNKZERE IR TOh 46D

Lecturer, Graduate School of Science, Kyushu University
ITEARFEYPET FEMEIR VS —R

Director, Regional Exchange Center, Faculty of Biology-Oriented Science
and Technology, Kinki University

REENERMFEFMETEREYS—K
Director, Genetic Resources Center, National Institute of Agrobiological
Sciences

TUNRERZ R AT EHIR
Associate Professor, Graduate School of Bio Resources and
Bioenvironmental Science, Kyushu University

REARFEREMATAR

Director, Primate Research Institute, Kyoto University
BLRRAFERN A AV Y2 V5 — SRR E &
Head, Bioresource Information Division, RIKEN BioResource Center
RRAF AR SRR

Professor, Graduate School of Science, The University of Tokyo

IR I TR ITR IR

Professor, Graduate School of Science and Engineering, Yamaguchi
University

RAERF N E TP EERRE R 5 —Hi%
Professor, Institute of Development, Aging and Cancer, Tohoku University
BRI EEREMTE

Curator Emeritus, National Museum of Nature and Science
BEEAFAF REBRIAANNBREE A5+ TR
FEVI—RK

Director, Avian Bioscience Research Center, Graduate School of
Bioagricultural Sciences, Nagoya University

R FEMAFEFME _EEBFHETEHIR
Head Professor, Department of Physiology, School of Medicine, Tokyo
Women'’s Medical University

BEEAFAFGEAMFTREIR

Professor, Graduate School of Science, Nagoya University
TFERZEREFMFA LV S—/ A AV —AEEER
Head, Management Unit, Medical Mycology Research Center, Chiba
University

BCSERRTEPN A AV Y2V S —ERBYBRER

NAKAGIRI, Akira Director, Fungus/Mushroom Resource and Research Center, Faculty of YOSHIKI, Atsushi Head, Experimental Animal Division, RIKEN BioResource Center
Agriculture, Tottori University

YORNEES FINNEE Mouse Bioresource Committee (Non-NIG members)

RARESE BEARPAERDRNAT - KBS RBETND TS MITERA EREWIDRIAFA ICLASE=S VD EV9—F

ARAKI, Kimi Professor, Division of Developmental Genetics, Institute of Resource HAYASHIMOTO, Nobuhito  Director, ICLAS Monitoring Center Central Institute for Experimental

AN

OBATA, Yuichi

BEASE

KURAMOTO, Takashi

ANE &
KOMINAMI, Ryo

PREC
NAKAGATA, Naomi

Development and Analysis, Kumamoto University
BEEMZERT A AV 2V 5—K

Director, RIKEN BioResource Center
REPRZARF SR AT MRS BN EEEER

Associate Professor, Institute of Laboratory Animals, Graduate School of
Medicine, Kyoto Universiry

FIRAZESMEEHIR

Professor Emeritus, School of Medical Science, Niigata University
RERRZEDERAT - R 5—BRFHADTHE
Professor, Institute of Resource Development and Analysis, Division of
Reproductive Engineering, Kumamoto University

A —ER
MATSUDA, Junichiro

N\FfE—
YAGAMI, Ken-ichi
BN OZ
YOSHIKI, Atsushi

K18

YONEKAWA, Hiromichi

Animals
BEERER - (2R - REWFAER  RBERMAFABERBRETI
NENRRFERR T — 4 —

Research Leader, Laboratory of Experimental Animal Models and Experimental Animals
Resource Bank, National Institute of Biomedical Innovation, Health and Nutrition

FORRZEAERRIIR

Professor, Faculty of Medicine, University of Tsukuba
B(LZBRTERN A A VY- V5 —REBEIEEER
Head, Experimental Animal Division, RIKEN BioResource Center
REEEFRGHTAT —PHRa

Senior Researcher, Tokyo Metropolitan Institute of Medical Science

& = Management
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A/ NEES FPNZEE  Rice Bioresource Committee (Non-NIG members)
I=PUE=6 BEERFEMREERAF BT 5 —#% REXLBNE TUNARER AR AT EZIR
ASHIKARI, Motoyuki Professor, Bioscience and Biotechnology Center, Nagoya University KUMAMARU, Toshihiro  Associate Professor, Faculty of Agriculture, Kyushu University
allE= ShBTARZF R oA A BRAUR TH—AT BEEBAFAF e A TR EZIR
ISHIKAWA, Ryuiji Professor, Faculty of Agriculture and Life Science, Hirosaki University DOI, Kazuyuki Associate Professor, Graduate School of Bioagricultural Sciences,
N . _ - Nagoya University
STEETF BEENSFMFAMEENTE . _ . . .
EBANA, Kaworu Principal Researcher, National Institute of Agrobiological Sciences N BHBERFEYREERAENBMR T 55
’ = _ - N MATSUOKA, Makoto  Professor, Bioscience and Biotechnology Center, Nagoya University
BX #% RERFAR B AT TR - — [
OKUMOTO, Yutaka Professor, Graduate School of Agriculture, Kyoto University ﬁ# 75 TUNRERE PR R Z TR
. N . . YASUI, Hideshi Associate Professor, Faculty of Agriculture, Kyushu University
JIE 8% ITE AR REAER ) \A Z 0 T 2R o e e
KAWASAKI, Tsutomu  Professor, Graduate School of Agriculture, Kinki University EHER RIS IRIER TR SR
N — s N - YOKOI, Shuiji Professor, Graduate School of Life and Enviromental Sciences, Osaka
SITHEEE FRARFEIRIERIUR Prefecture University
KAWASE, Makoto Professor, Faculty of Life and Enviromental Sciences, University of — o N
Tsukuba 5N =F TUNARFER AR AT IR
o " N YOSHIMURA, Atsushi  Professor, Faculty of Agriculture, Kyushu University
b BHERFEMREERAF BT 5 —5%
KITANO, Hidemi Professor, Bioscience and Biotechnology Center, Nagoya University
KEE/NEES FIHEE E. Coli Bioresource Committee (Non-NIG members)
B55h— IEEERP AR F AR ik # TR Z LSRR
AIBA, Hiroji Professor, Faculty of Pharmaceutical Sciences, Suzuka University of SATO, Tsutomu Professor, Faculty of Bioscience and Applied Chemistry, Hosei University
Medical Science F"ﬂﬁﬁzf; v
= — ny - ES Bl= —FIEF0l <
MLBSE FERF DAV AGFERTEE SEKINE, Yasuhiko Professor, Department of Life Science, Rikkyo University
AKIYAMA, Yoshinori Professor, Institute for Virus Research, Kyoto University s L R _
BN o . AR B FRIEAFER IR
wﬁﬁtd\ BESERAFRIEFRATHIR TANAKA, Kan Professor, Graduate School of Bioscience and Biotechnology, Tokyo
ITAYA, Mitsuhiro Professor, Faculty of Environment and Information Studies, Keio Institute of Technology
University —y = Solp sy . N
- __ [ g = RIRARF R AT E LR ATTRI 2R
ﬁagﬁ%ﬁﬁﬂ FEEFAFMFMES — VY —F Ur0— TOBE, Toru Professor, Graduate School of Medicine, Osaka University
ITO, Koreaki Senior Research Fellow, Research Organization, Kyoto Sangyo University
L B M i FUNAZA SRS TSRS
NEFRIESY RRTURNFRITASZ AR R HAYASHI, Tetsuya Professor, Faculty of Medical Sceineces, Kyushu University
OGASAWARA, Naotake President, Nara Institute of Science and Technology . N N
.y STt KOES FEAFEREEAME 5
/J \EJ‘DZE RBRNPBFRAFEFEN Y 550 YAGUCHI, Takashi Associate professor, Medical Mycology Research Center, Chiba University
OGURA, Mitsuo Professor, Institute of Oceanic Research and Development, Tokai o . .
University =) I8 REEERFICAENH R
- - YOSHIKAWA, Hirofumi  Professor, Faculty of Applied Bio-Science, Tokyo University of Agriculture
FlL 8 TUNKER B AT 2% . T
KATAYAMA, Tsutomu  Professor, Faculty of Pharmaceutical Sciences, Kyushu University = EEHE_ BRARFAF RS AR
o . N YOSHIDA, Ken-ichi Professor, Graduate School of Agricultural Science, Kobe University
JI=%0ER TRBRARF e R

KAWAGISHI, lkuro

NETRETOMAMEEEERZER

Professor, Faculty of Bioscience and Applied Chemistry, Hosei University

FTAAEE  Ethics of Research Involving Human Subject Committee (Non- NIG members)

BAAE
AOKI, Hisanao
‘NE B
ODA, Tsukasa
BEREE)

KUROSAWA, Keniji

eI L BL TR RIEEEEESS

BARFZEHER

Emeritus Professor, Nihon University

AARZRFEHIR

Professor, School of Law, Nihon University

BRIRIEHEREVI—HR

Director, Kanagawa Children’s Medical Center

PTAEE

AN Y
KOBAYASHI, Setsuro
HOEF
NOGUCH|, Motoko
EEDF
WATANABE, Taeko

BRI = BItESE RGN
Teacher, Mishima Kita High School

B RS IR EIEEED

Part-time Lecturer, Shizuoka University

EEEMEREER

Curator, Sano Art Museum

Ethics of Human Genome Research Committee (Non-NIG members)

BRI

AOKI, Hisanao
N
ODA, Tsukasa
REET
KUROSAWA, Kenii

BAERZZEHE
Emeritus Professor, Nihon University

RARZRFEHR

Professor, School of Law, Nihon University

HRNBILZEOEREVI—BR

Director, Kanagawa Children’s Medical Center

/IIAESRER
KOBAYASHI, Setsuro
HOEF
NOGUCH)I, Motoko
s o

WATANABE, Taeko

BRI =Bt ARHE
Teacher, Mishima Kita High School
B RS IFEENEEED

Part-time Lecturer, Shizuoka University

EEFETEREER

Curator, Sano Art Museum

NEEREES FTAEE  Conflict of Interests Committee (Non-NIG members)
wE B BRI R R F B P R TTRIUR
SETO, Atsushi Professor, Graduate School of Commerce, Otaru University of Commerce

E &,/ Management
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(201648 1 HIRfE)

m E = & Director-General KATSURA, Isao
SIFFE BEBE Vice-Director SHIROISHI, Toshihiko
gFfE FARBAZ Vice-Director ARAKI, Hiroyuki

DFEEFFEFH  Department of Molecular Genetics

HFE# GE)  SeASARZ

Head

ARAKI, Hiroyuki

> FDRAE T

B R BlAlIPNG}
BHHEE Bt X%
Bamma — AR #&
WA DS T EHE

IR D4

D78, PO

Division of Centrosome Biology

Prof.

Postdoc

JSPS Research Fellow
JSPS Research Fellow
D5 Student SOKENDAI
D4 Student SOKENDAI

KITAGAWA, Daiju
SHIRATSUCHI, Gen
OHTA, Midori
YOSHIBA, Satoko
TSUCHIYA, Yuki
GUPTA, Akshari

WK D4 JEDMT D4 Student SOKENDAI WATANABE, Kohki
o DFHRRA TS FAFTERFT  Division of Molecular Cell Engineering

5 B FEERFA Prof. KANEMAKI, Masato
B E EHEYZ Postdoc NATSUME, Toyoaki
WRE I mEEES Researcher MIZUGUCHI, Akemi
=] RHAEE Researcher KAMADA, Fukumi
IN0S . SEEE  DIOCON s o

HIRDE(LHTFS%  Department of Cell Genetics

Head

ARAKI, Hiroyuki

o AEYREIGTZTERFS  Division of Microbial Genetics

B ® FRASLZ
B # ARz
B % HEA
BrmRs X2 B

Prof.
Assist. Prof.
Assist. Prof.

Postdoc

ARAKI, Hiroyuki
TANAKA, Seiji
HIZUME, Kohiji
YAGURA, Masaru

o HAHRRDE(LATZEERFY  Division of Symbiosis and Cell Evolution

B ® ERSER
B # BRZEZ
BLIiRgE S8BT
BrRs  EEERS
Brmre BREF
BrmRE  KNB =
BHEEe  AMEER
WA D4 FEHEHRF

#HER DI

EREETTR

MrEeGo I EE—

Prof.

Assist. Prof.
Postdoc
Postdoc
Postdoc
Postdoc
Postdoc

D4 Student SOKENDAI

Head

MIYAGISHIMA, Shin-ya

FUJIWARA, Takayuki
SUMIYA, Nobuko
HIROOKA, Shunsuke
ERA, Atsuko
ONUMA, Ryo
OHBAYASH)I, Ryudo
UZUKA, Akihiro

)Y 1A, 33>/ D1 Student SOKENDAI LIN WEI, Jong

Department of Developmental Genetics

KAWAKAMI, Koichi

o #EBFEARFFTERFS  Division of Molecular and Developmental Biology

B ®

B #&

By #&
BLHTE
[ERsiiEi=]
[EEsiiEi=]
#HER D5
FRBFA D4
BHEABNEE

JIEE—
xR0

HiEE ¥
D&

=x il
ANEV3Ed
PASZ, T4
-, ATV PN~
U—, TVT7

Prof.

Assist. Prof.

Assist. Prof.
Postdoc

Postdoc

Postdoc

D5 Student SOKENDAI
D4 Student SOKENDAI

Special joint researcher
(National Taiwan University)

KAWAKAMI, Koichi
ASAKAWA, Kazuhide
MUTO, Akira
TANABE, Hideyuki
SHIRAKI, Tomoya
KOTANI, Yuri

AILANI, Deepak
MILLER, Steven Andrew
LEE, Yen-Hua

EMNERZ% Department of Population Genetics

FTER: (3R)

Head

SAITOU, Naruya

o EMNE(EAIZEERFY  Division of Population Genetics

B ®

B #

SRIRERBMRE
(GRERARZEARZ )

Ith, TAEY—A

Prof.
Assist. Prof.

SAITOU, Naruya
JINAM, Timothy A.

LANETAH, BTY Special joint researcher  MAHMOUDISABER, Morteza

o E(LEEHTZEERFY  Division of Evolutionary Genetics

B R
B #
#HR D5
IR D3

FHY, eOv
SIS

=23, 1/\

Prof.
Assist. Prof.
D5 Student SOKENDAI

AKASHI, Hiroshi
MATSUMOTO, Tomotaka
MISHRA, Neha

B9, TN T4 D3 Student SOKENDAI  KAWASHIMA, Kent Diel

o AREBIREAIZTERFY  Division of Ecological Genetics

O It®
B # B T3
BtHRg B H
Rrimia - SEIEA
Rhmes - BE B
WA D5 RS
waECTTR

MEEHGR) BEEC

Prof.

Assist. Prof.
Postdoc

JSPS Research Fellow
JSPS Research Fellow
D5 Student SOKENDAI

Head

KITANO, Jun
ISHIKAWA, Asano
KAKIOKA, Ryo
YOSHIDA, Kohta
ANSAI, Satoshi
ITO, Fumihiro

Department of Integrated Genetics

KAKUTANI, Tetsuiji

o NIBE(THZZERFS  Division of Human Genetics

B =
B %
ez
BLHRA
i

#FA DS
#FA DS
A D4
S
#HIA D4

H/ iR

PR iEse
AR
BEHRR
PRI, YT
E LI

AW, Q=R T4
Ox0, Nxwh
FERBET

= The

Prof.

Assist. Prof.
Postdoc

Postdoc

Researcher

D5 Student SOKENDAI
D5 Student SOKENDAI

D4 Student SOKENDAI

D4 Student SOKENDAI
JSPS Research Fellow DC

D4 Student SOKENDAI

INOUE, Ituro
NAKAOKA, Hirofumi
KIMURA, Tetsuaki
HAYANO, Takahide
AHMADLOO, Somayeh
TOMIYAMA, Tetsuro
OMER, Waleed Hussein
ROMERO, Vanessa
ITO, Jumpei

HATA, Chihiro

o FPEIERMFTERFY  Division of Neurogenetics

B & =EHA
B % KEFFHE
BriRg  HEUFX
BtiRgE F O=F

HFEA D4

(msRmEs) TN ES
WK D2

Prof.
Assist. Prof.
Postdoc

Postdoc

D4 Student SOKENDAI
JSPS Research Fellow DC

IWASATO, Takuiji
MIZUNO, Hidenobu
KATORI, Shota
LUO, Wenshu
NAKAZAWA, Shingo

IVAH=3, 5—NH%—3 D2 Student SOKENDAI  KANDASAMY, Ramasamy

o BIEEEHZTERFY  Division of Agricultural Genetics

B ®
B #
B #
BHRE
#HTAR D5
#HIR D2

=Ry
BaFsH
FRIER—
EeQR =
R =8
HEE AR

Prof.

Assist. Prof.

Assist. Prof.
Postdoc

D5 Student SOKENDAI
D2 Student SOKENDAI

KAKUTANI, Tetsuiji
TARUTANI, Yoshiaki
INAGAKI, Soichi
SASAKI, Taku
HOSAKA, Aoi
SAITO, Raku

RHBERE - RS - 224/ Research Staff and Students
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o ANH&EERFZZERPS  Division of Brain Function

&
By
B #&
BLHMEE

MoBREtE > 5—

TS —R &)

SEHEIZDH
JggEZ
~o—, v
LLIPfER

HEmET

Prof.
Assist. Prof.
Assist. Prof.

Postdoc

Center for Frontier Research

Head

HIRATA, Tatsumi
KAWASAKI, Takahiko
ZHU, Yan
YAMAUCHI, Kenta

SAGA, Yumiko

o /\EUER
R
B #
HER D5

BEHAIR
IUSBIA
MA—I

Assoc. Prof.
Assist. Prof.
D5 Student SOKENDAI

FEERFMFRZE  Model Fish Genomics Resource Laboratory

SAKAI, Noriyoshi
KAWASAKI, Toshihiro
TAKEMOTO, Kazumasa

o HARRZERSHIMAIZSZ=  Cell Dynamics and Organization Laboratory

U

BLARE
EASENRTRE
(RECASEAS
BAKENETRE
(REASRAR)

NRTEA
ERQARRSS
REEE
FILR?

Assoc. Prof.
Postdoc
Special joint researcher

Special joint researcher

ODA, Yoshihisa
SASAKI, Takema
NAGASHIMA, Yoshinobu
SUGIYAMA, Yuki

o \EYREEIIZEE  Plant Genetics Laboratory

B ®
B #
BLFFRE

EE =
AREE

Prof.
Assist. Prof.

YTV, ¥¥2— Postdoc

SATO, Yutaka
KUBO, Takahiko
SHENTON, Matthew

o EEXN/)AFAOI—HIFE  Quantitative Mechanobiology Laboratory

TR
[iEsA=!
o=

H A AR =
H5RIRFTE

ST 45—

VIS —R &)

BAEX
BEFEMRE
BAET
S

TARZRER

Assoc. Prof.
Researcher
Researcher

JSPS Research Fellow

Head

SHIMAMOTO, Yuta
AONO, Mayumi
SHIMAMOTO, Miyuki
TAKAGI, Jun

Genetic Strains Research Center

NIKI, Hironori

o [ EDEEIAZSZE  Mammalian Genetics Laboratory

#H ®
B #&
B #
[Camiiis]

BLiEE
B AATRR
BRI E
H AR R
BRI E

HARE
SHET
REFZic

g (RE) ¥F
EBH AN
B =¥
ENEH

Prof.

Assist. Prof.

Assist. Prof.
Postdoc

Postdoc

JSPS Research Fellow
JSPS Research Fellow

SHIROISHI, Toshihiko
TAKADA, Toyoyuki
AMANO, Takanori
OKA (KISO), Ayako
SAGAI, Tomoko
SEKI, Ryohei
MOURI, Kousuke

o FAETEHIFEE  Mammalian Development Laboratory

B ®
B #
B #
[LEiiEi=]
[LETiEa=
[EEsiE
BLHEE
IR D5
#BTR D5

AR D3
(HRASRIAATER)

IR D2
#BFER DI

REHETF
EE 3R
ZEERT
B &
TEHEE
B

PAAVAVE <

IR
RO
TEEARDE
SHEEE

Sk, 9%

Prof.

Assist. Prof.

Assist. Prof.
Postdoc

Postdoc

Postdoc

Postdoc

D5 Student SOKENDAI

D5 Student SOKENDAI

D3 Student SOKENDAI
JSPS Research Fellow DC

D2 Student SOKENDAI
D1 Student SOKENDAI

SAGA, Yumiko
KATO, Yuzuru
AJIMA, Rieko
ZHOU, Zhi
HIRANO, Takamasa
ZHAO, Wei

PUI, Han Pin
SAKURAI, Takayuki
SAKAGUCHI, Akane
FUKUDA, Kurumi
SHIMADA, Tatsuki
WRIGHT, Danelle

o YOAFREMITE Mouse Genomics Resource Laboratory

TR
B #
[LE=iiEi=
[LETiEa=
BT D4
#HIR D2

N
ZE—A
BHERT
e =
VNS
XILTEE

Assoc. Prof.

Assist. Prof.
Postdoc

Postdoc

D4 Student SOKENDAI
D2 Student SOKENDAI

KOIDE, Tsuyoshi
YOSHIMI, Kazuto
HORII, Yasuyuki
TANAVE, Akira
MATSUMOTO, Yuki
NAGAYAMA, Hiromichi

MEHERE - RS - 24 Research Staff and Students

o [ERAEYIEGIIFEE  Microbial Genetics Laboratory

L {CARZH Prof. NIKI, Hironori

B % BAEK Assist. Prof. AOKI, Keita
BRE BHIFZhH Postdoc NOZAKI, Shingo
BHEE [ N Postdoc OKAMOTO, Sho
BERE KEPR— Postdoc YANO, Koichi
E}%’Sﬂ?ﬂ@é% RHE=E JSPS Research Fellow NAKAI, Ryosuke
BEGIERS SZmam JSPS Research Fellow  SEIKE, Taisuke
o IEHEYIETIAFLE  Invertebrate Genetics Laboratory
RS FH B Project Prof. UEDA, Ryu

By # FEEE Assist. Prof. KONDO, Shu
BLRE ILUAHER Postdoc YAMAMOTO, Masatoshi

o ZEMEIRIFEE  Genetic Informatics Laboratory

HEHIR

LI FRHC T

Assoc. Prof.

YAMAZAKI, Yukiko

= EYNECERIERATTE

BEHR ANEYc]
B % LEER
BIiRE EBHEL
BtEs ERE &
MrRE AT
MrRE EEDHF
BEECFEMFR T 5—
TUHS-RGD) B B

Project Prof.
Assist. Prof.
Postdoc
Postdoc
Researcher

Researcher

Structural Biology Center

Head

Genome Biology Laboratory

KOHARA, Yuiji
ANDACHI, Yoshiki
KONNO, Hiroyuki
KAGOSHIMA, Hiroshi
HIRAKI, Hideaki
UETA, Yumiko

SAWA, Hitoshi

o RS DFHZEE  Biological Macromolecules Laboratory

B ®
B #
B #
i

A RS
FERIFATEE

IR D4
#HIR D3
#HIR D3
#HR D3

BIS—1%
HFE =
HLHEEFER
BHERF
Bil5 18
SHEH
iniR 2
ERARE
XEIER

Prof.

Assist. Prof.

Assist. Prof.
Researcher

JSPS Research Fellow
D4 Student SOKENDAI
D3 Student SOKENDAI
D3 Student SOKENDAI
D3 Student SOKENDAI

MAESHIMA, Kazuhiro
IDE, Satoru

HIBINO, Kayo
TAMURA, Sachiko
NOZAKI, Tadasu

IMAI, Ryosuke
TANBO, Mai

SASAKI, Asuka
NAGASHIMA, Ryosuke

o MAREFEEEIISSE  Cell Architecture Laboratory

B ®
B #
[EEsiiEi=]
FRETA D5

AR BR
AR
HLAs—1@

Prof.
Assist. Prof.
Postdoc

D5 Student SOKENDAI

KIMURA, Akatsuki
KIMURA, Kenii
KIKUCHI, Yohei
YAMAMOTO, Kazunori



Research Staff and Students of NIG | MAHBBEWE - ARE - %

o ZAMRIBERMFTE  Multicellular Organization Laboratory

I == Prof. SAWA, Hitoshi
B % RREDE Assist. Prof. IHARA, Shinji
BEEE F RE Postdoc JIN, Yinhua
BIHRE L8R Postdoc NAKAYAMA, Sohei

o B FEIRRAIFEE  Gene Network Laboratory

TS PRI HF Assoc. Prof. SUZUKI, Emiko

By % H~FE—BR Assist. Prof. TAMORI, Yoichiro
BARE SRR Postdoc MIYAZAKI, Takaaki
RSN SAREK Special oint researcher MORIMOTO, Kenta

L SERITZez/49— Center for Information Biology

TIA—E GF) KAURNE Head OKUBO, Kousaku

o BRIEROMIZEE  Laboratory for DNA Data Analysis

TER ShE—fE Assoc. Prof. IKEO, Kazuho
BERE FIWFDF Postdoc KINJO, Sonoko
BrRg JtAE— Postdoc KITAMURA, Norikazu
Ry =] W 2B Postdoc MATSUMOTO, Kaoru
R =] FHoTlE— Postdoc IMOTO, Junichi
BEHERE kS Postdoc MIZUTANI, Hisashi
HRE NRLES Researcher MURAOKA, Masafumi
%@%;g%% SLBF JSPS Research Fellow  YUYAMA, Ikuko
WK D2 BRIZRABL D2 Student SOKENDAI 1IZUKA, Tomoyo

o ip Ry ST —JHI%EZE  Laboratory of Biological Networks

B B BHIER Prof. ARITA, Masanori
Bre  IIERLT Postdoc KAWASHIMA, Takeshi
R =] = EhHWw Postdoc LI, Donghan

HHR D4 [2a]==IA D4 Student SOKENDAI  TANAKA, Wataru
A D1 ZH—REA D1 Student SOKENDAI TADA, Ipputa

o KEBEBHRIFEZE  Genome Informatics Laboratory

B & AT R— Prof. NAKAMURA, Yasukazu
B # AR Assist. Prof. KAMINUMA, Eli
=1 BEEE Researcher FUJISAWA, Takatomo
MRE LRETF Researcher MOGCHIZUKI, Takako

oy o7 zozw Laboratory for Reseach and
TIN-AEBRRAMRE Development of Biological Databases
H B SRR

Prof. TAKAGI, Toshihisa

o SBIEFFIRBITIZCE  Laboratory for Gene-Expression Analysis

B B RARNEK Prof. OKUBO, Kousaku
B E B —k Postdoc HARA, Kazuo

o LT INERMTERIFEZ= Comparative Genomics Laboratory

AR Z2H = Project Assoc. Prof.  TOYODA, Atsushi
=1 SE0ss Researcher AlZU, Tomoyuki
A= TERZERE Researcher KIYOOKA, Miho
MR8 =W 1B Researcher YOSHIDA, Satoru
mRE Al Researcher ISHIZAKI, Hinako
HRE PR Researcher CHEN, Wei

HRE RAKD A Researcher TSUKAMOTO, Yumi
i SFILEF Researcher MOTOYAMA, Ayuko

o 7/ LEILRFTE  Genome Evolution Laboratory

E O =)l 8 Prof. KUROKAWA, Ken
BLRE xR F Postdoc YAMAMOTO, Nozomi
BHARE B H— Postdoc HIGASHI, Koichi

SEEREIS  Experimental Farm

BiSE G&) B ONB— Head NONOMURA, Ken-ichi
R BForE— Assoc. Prof. NONOMURA, Ken-ichi
By # SEHRSA) Assist. Prof. TSUDA, Katsutoshi
BrmrE 2 #E Postdoc LIU, Hua

BEARE NEFFEETAS Postdoc ONO, Seijiro

ZEMZFEFY  Adjunct Faculty

o IFRILZ R EMFTEFT  Division of Nucleic Acid Chemistry

EEHIS NIEIR, PYRYI-S. Visiting Prof. BELMONT, Andrew S.
BEHXR T H—, 37 Visiting Prof. DEKKER, Job

o HAREDEEEEMZEEEFT  Division of Cytoplasmic Genetics
BEEHE FyY, TV
EEHE T4I\—, I3 FX. Visiting Prof.

Visiting Assoc. Prof.  ZHANG, Feng

DIFFLEY, John EX.

o AIBBREEMZTEFY  Division of Physiological Genetics

BEHX 29T, T4T« T Visiting Prof. STAINIER, Didier
EEHE Y, 7R+ Visiting Prof. ZENG, Hongkui

o EEMB R EMZEEFY  Division of Theoretical Genetics

ZEEHE TJAJ747, O-LJh  Visiting Prof. EXCOFFIER, Laurent
ZEHR 17>, IJ—A  Visiting Prof. YANG, Ziheng

o [SFBCEEMIEF  Division of Applied Genetics

ZEHR J3—7F, U Visiting Prof. JORDE, Lynn
ZEMHIE YWY, 4TI Visiting Assoc. Prof.  ZILBERMAN, Daniel

IR « PAYS—T 25—

Radioisotope Center

A —RGR) 1AZLH Head NIKI, Hironori

EECERTZYI—

Genetic Resource Center

tUH—RGR) 1“AZLH Head NIKI, Hironori

o )\AAVUY—ZEZEE  Division of Bioresources Management

TR (GR)  {CARZE Head NIKI, Hironori

® BE WaRE Prof. SHIROISHI, Toshihiko
H BEH |5 Prof. KAWAKAMI, Koichi
B EG®R  fE 2 Prof. SATO, Yutaka
BEHEGH) LA B Project Prof. UEDA, Ryu
FERE G INREEA Project Prof. KOHARA, Yuii

EHIS (3R) SEFEIR Assoc. Prof. SAKAI, Noriyoshi
JEHUS (38) StE—fE Assoc. Prof. IKEO, Kazuho
HEHEGR) BANB— Assoc. Prof. NONOMURA, Ken-ichi
B G SHS1T Assist. Prof. TAKADA, Toyoyuki
By # ) beANENES Assist. Prof. ASAKAWA, Kazuhide
B HGH HE E Assist. Prof. MUTO, Akira

B #G  EIERUA Assist. Prof. KAWASAKI, Toshihiro
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Research Staff and Students of NIG | REHEHE - a4

B %@ EE OB Assist. Prof. KONDO, Shu BHAARE RAAEER Postdoc TOKIMATSU, Toshiaki
B ()  BAEK Assist. Prof. AOKI, Keita BEHRE  OHER Postdoc MUKAIDA, Shiho
B #EH AUREE Assist. Prof. KUBO, Takahiko g EEaE T Researcher AONO, Hideo
B # () SRR Assist. Prof. TSUDA, Katsutoshi HRE BHFREE Researcher TSUTSUI, Haru

I =l BRI E Researcher FUKUDA, Asami
o F—HINR—IZEEEE  Division of Bioresources Databases
ZEE @) LLIEEReTF Head YAMAZAKI, Yukiko BSHESL I —wk T Unit
Sl SO>S —  Advanced Genomics Center 2=l Al read el
y9—RGR) HE B Head KATSURA, Isao B EG SAFA Prof. TAKAGI, Toshihisa

#H EGR) RAFINZR Prof. OKUBO, Kousaku
2 BGR) 2| F8 Prof. KUROKAWA, Ken
BEHRF) /INRHA Project Prof. KOHARA, Yuiji YOARFEZE I Mouse Research Supporting Unit
BHEREE GR)  BEELLRMASR Project Prof. FUJIYAMA, Asao

Iyl = Head SAGA, Yumik
BEAREGE) 2l = Project Assoc. Prof.  TOYODA, Atsushi RO BEART e umiee
BEEREGR) B Project Assoc. Prof. ~ NOGUCHI, Hideki B @) REERTF Assist. Prof. AJIMA, Rieko
BOESER G Tk Project Assoc. Prof.  KONDO, Shiniji
BIHRE () BREAE Postdoc FUKUTA, Kentaro EYIEIB RS Unit for Experimental Animal Care
HERE GR) STESHE Researcher EJIMA, Fumiwo

HEERE (k) N Head KOIDE, Tsuyoshi
DDBJtz>/4— DDBJ Center

B #HE HE—A Assist. Prof. YOSHIMI, Kazuto
5 —K(F) SAFA Head TAKAGI, Toshihisa

BIEERERMER TSN T4 —LA
o YT LEIEERFY  High Performance Computing Division Platform for Drug Discovery, Informatics and Structural Life Science
TER-SEER /NER I8 Head OGASAWARA, Osamu BT iR = Project Prof. GOJOBORI, Takashi

EHIEUR FAIFEAR Project Prof. NAKAMURA, Haruki
0 S 7 T 10

T—HIN—EFY Database Division W mE 5 Project Prof, YURA, Kei

EP9E (&) SARF 2 Head TAKAGI, Toshihisa
EELC ) A RE— Prof. NAKAMURA, Yasukazu HIMIEFEZR  Intellectual Property Unit
ol BT T ot ARITA, Masanor - En/NBEERR Director SUZUKI, Mutsuaki
B EG  RAURAE Prof. OKUBO, Kousaku
B #G  ERE Assist Prof RAMINCIHAZER S —F « PRIZXL—4—= Office for Research Development
BLEHEE = B Postdoc LEE, KyungBum
AR kiﬁﬁﬁﬂﬂ\ Postdoc OKIDO, Toshihisa =R AR DK}@ 'ﬁi Director HIROMI, Yasushi
BtEs ISR Postdoc KOSUGE. Takehide W=FPRIZAN-S-  SEAREE Research Administrator  KURUSU, Mitsuhiko
BtEE  BRR— Pesiae KODAMA. Yuichi B % JBENERR Assist. Prof. SEINO, Hiroaki
BmEa ﬂi#ﬁ%% Fesicls SAKAI, Katsunaga B+RE {]VWEEE\ Postdoc KOBAYASHI, Yuri
wimre =Hs 2 Postdoc MASHIMA, Jun BIFRE  FREANT oS ITOH, Machiko
BEMRe  HEES5A Postdoc OKUDA, Yoshihiro
Research Staff and Students of ROIS | mesema - mea- 24

T INT—H RT3 7>4—  Center for Genome Informatics SA THA TIABET —HI\—Atz>4— Database Center for Life Science

TUH—RG) BLRER Head FUJIYAMA, Asao o BB CIRFELC LD A/ = Members at NIG
w5 — INBEHEA Head KOHARA, Yuiji
AR BP0t Project Assoc. Prof.  NOGUCH|, Hideki " ;(;)(%) j{fﬁiﬂ\% - Oi 5 4
Prof. K 1N
AR VTR — Project Assoc. Prof.  KONDO, Shiniji ety i}sﬂm%;—\ﬁ ro BOU O, Kousaku
_ FE — Project A: . Prof. i
BIMRE  EBREARE Postdoc FUKUTA, Kentaro ’ = et Assec. O Al
o N ) FHEBER INEF AT Project Assist. Prof.  ONO, Hiromasa
[isan=1 SLESEHE Researcher EJIMA, Fumiwo
BERDES PRREELEE RS Project Assist. Prof.  NAITO, Yuki
HETBNEL (SR Project Assist. Prof.  NAKAZATO, Takeru
HRE KHERS Researcher OHTA, Tazro
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Staft of Administration Department and Technical Section | &m=sermzna

EIEES  Department of Administration

BIEBE FREfIR NAKASHIMA, Kenji

General Manager

H1iER  Technical Section

2 E xO B EIGUCHI, Mitsugu

Manager

>

HWISEER  General Affairs and Project Section

E3S Manager L55)||75E6 SHIBAKAWA, Yoshinori
BERE Deputy Manager LU SUGIYAMA, Oki

o #8575 « ZIEF —/  General Affairs / Education Team

ZE (%) Subsection Chief I SUGIYAMA, Oki

o A5 - HFEF—/L  Personnel Team

R Subsection Chief PERE RN SAITO, Maiko

o BT T —/  Research Promotion Team

ZE Subsection Chief S5 RHAEF SUZUKI, Yumiko

B1#552  Financial Affairs Section

2E Manager NS KOYAMA, Hiroyuki
BIE2E (f4BY) Deputy Manager FAIERDE OKAJIMA, Tomohiro
o Bf#F—/\  Financial Affairs Team

FRE Subsection Chief  $5/RIEUEY SUZUKI, Masatoshi
o ZHEF—/  Supplies Team

ZE Subsection Chief EBE R WATANABE, Akira

o 5585 —L/  Facilities Team

%RE Subsection Chief IT—2 MITSUE, Kazuyuki

ZiE

Ea165

IR

ENE

BB

/Nt mis mamEEno
BIEE

FeAtirER

§=+ (TR, ®E%

ERLERMIT  Research Infrastructure Technical Unit

o IEEREBLIEF—/\  Information Technology Team

%" E SEME NAGURA, Masahiko
o Y—2BEFHLIEFT —/.  Resource Development Team

#= E Subsection Chief N KISO, Makoto
RAE LBEF YAMATANI, Noriko

Subsection Chief

Technical Staff

TOVT oM Project Technical Unit

M E Unit Leader Ry =5IN:S FURUUMI, Hiroyasu

o JOJTUNLIEF—/  Project Support Team

bt =] Technical Staff v =FEF SAKA, Kimiko
FAEE Technical Staff AR SAKAMOTO, Sachiko

o BEEREELIET—/.  Genetic Resource Project Team

%R K Subsection Chief  2REF5ARZ. YANO, Hiroyuki
HiEs Technical Staff EMESL MIYABAYASHI, Toshie

HEESHESS R ATIE  Facility and Equipment Technical Unit
o HIBSSF—/\  Common Equipment Team
% E KadbdhHia

o EESHEESTF —/.  Experimental Facility Team

Subsection Chief OISHI, Akane

% E Subsection Chief BIEPEE MAENO, Akiteru
S Technical Staff SHIEZ IMAI, Yuii

Director - General

Professors

Associate Professors

Assistant Professors

Adjunct Professors

(excluding Director - General and Adjunct Professors) Subtotal
Administration Staffs

Technicians

(excluding Director - General and Adjunct Professors) TOta|

(2016F 481 H&RE)

S FAMTERE S Staff of Administration Department and Technical Section
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A 2/ History

XEVEFTEERTTATE LCERE
EFER O 3HFE CHRE
AN B ADATRELE

MREE R EELE, HMPEEES,
AIEEGERICCHHE

U ECEERE
ISFhEGERERE
EEREGEIRE

AR 19 B2(RRE

OGUMA, Kan
(1st Director)

NBEGERE

WEYPEGERERE

EEEGEYE

B ARES 55 3FTRRLUE,
PDFEGCERE

TR EHRERE
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MRERE
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HADNAT—4/\> 058

HEHR « PAVYS—T 5 —RE,
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WEMFAE AL DRI IR
B ELERE
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BEECEMF T I—RE
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KIHARA, Hitoshi
(2nd Director)

o A
TAJIMA, Yataro
(4th Director)

MATSUNAGA, Ei
(5th Director)

(3rd Director)

1949

1953

1954
1955

1960
1962
1964

1969

1974

1975

1976

1983
1984

1985

1987

1988

1989

1993

1994

1995

1996

Jun.

Aug.

Jan.

Aug.

Jul.

Sep.

Oct.

Apr.
Apr.
Apr.

Apr.

Apr.

Apr.

Jan.

Apr.

Oct.

Oct.

Apr.
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Established under the jurisdiction of the
Ministry of Education, Science, Sports and
Culture. Started with an administrative
department and three research departments.

Prof. Kan Oguma was elected the 1st Director.

Three research departments were reorganized
as the Departments of Morphological
Genetics, Cytological Genetics and
Physiological Genetics.

Department of Biochemical Genetics was
added.

Department of Applied Genetics was added.
Department of Induced Mutation was added.

Prof. Hitoshi Kihara was elected the 2nd
Director.

Department of Human Genetics was added.
Department of Microbial Genetics was added.

Department of Population Genetics was
added.

Prof. Daigoro Moriwaki was elected the 3rd
Director. Department of Molecular Biology
was added.

Plant Genetic Stock Laboratory was
established.

Dr. Yataro Tajima was elected the 4th Director.

Animal Section was added in the Genetic
Stock Center.

Microbial Section was added in the Genetic
Stock Center.

Dr. Ei Matsunaga was elected the 5th Director.

Reorganized as an inter-university research
institute for joint use by universities. The DNA
Research Center (DNA Structure and
Recombinant DNA Laboratories) and the
Experimental Farm were established. The
Genetic Stock Research Center was
expanded into five laboratories: the Genetic
Resources Laboratory was added and the
Animal Section was divided into the
Mammalian and Invertebrate Laboratories.

The DNA Synthesis and DNA Data Analysis
Laboratories were added in the DNA
Research Center.

The DNA Data Bank of Japan began its
operations.

The Radio-isotope Center was established.
The Gene Library Laboratory was added in
the DNA Research Center.

The Graduate University for Advanced Studies
was established. The Department of Genetics,
School of Life Science of the University began
accepting students.

Dr. Jun-ichi Tomizawa was elected the 6th
Director.

The Mammalian Development Laboratory was
added in the Genetic Stock Research Center.

The Gene Function Research Laboratory was
added in the DNA Research Center.

The Center for Information Biology was
established.

The DNA Research Center was reorganized
as the Structural Biology Center consisting of
5 laboratories (Biological Macromolecules,
Molecular Biomechanism, Multicellular
Organization, Biomolecular Structure and
Gene Network).
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1997  Apr. 1
Oct. 1
TOMIZAWA, Jun-ichi
AT 1998 Apr. 9
2001  Apr. 1
HOTTA, Yoshiki
(7th Director)
2002 Apr. 1
2003 Apr. 1
KOHARA, Yuiji
(8th Director)
2004 Apr. 1
Dec. 1
2005 Apr. 1
2006  Apr. 1
KATSURA, Isao
(9th Director)
' 2011 Oct. 1
2012 Apr. 1
Dec. 1
2014 Apr. 1
2015  Apr. 1
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The Genetic Stock Research Center was
reorganized as the Genetic Strains Research
Center consisting of 5 laboratories (Mammalian
Genetics, Mammalian Development, Plant
Genetics, Microbial Genetics and Invertebrate
Genetics), and as the Center for Genetic
Resource Information consisting of 2
laboratories (Genetic Informatics and Genetic
Resources).

Dr. Yoshiki Hotta was elected the 7th Director.

The Division of Early Embryogenesis was
added in the Department of Developmental
Genetics. The Division of Brain Function was
added in the Department of Integrated
Genetics.

The Center for Information Biology was
reorganized as the Center for Information
Biology and DNA Data Bank of Japan. The
new center consists of 5 laboratories. The
Laboratory of Molecular Classification of the
former center was renamed as the Laboratory
for Research and Development of Biological
Databases in the new center. The Laboratory
for Gene-Expression Analysis was added in
the new center.

Two laboratories, Mouse Genomics Resource
Laboratory and Model Fish Genomics
Resource Laboratory, were added to the
Genetic Strains Research Center.

The Molecular Mechanisms was added to the
molecular Genetics. The Laboratry for Frontier
Research was added to the Genetic Strains
Research Center. Two laboratories,
Comparative Genomics Laboratory and
Publicity and Intellectual Propery Unit, were
added to the Center for Genetic Resource
Information.

Reorganized as Research Organization of
Information and Systems, Inter-University
Research Institute Corporation, together with
three other national institutes.

Dr. Yuji Kohara was elected the 8th Director.
Intellectual Property Unit was added.

The Center for Frontier Research was
established. The Laboratory for Cell Lineage,
Neural Morphogenesis and Cell Architecture
was added in the new center.

Advanced Genomics Center was established.

Research centers were reorganized. Intellectual
Infrastructure Centers (Genetic Resource
Center and DDBJ Center) and Support
Centers (IT Unit, Mouse Research Supporting
Unit) were established.

Dr. Isao Katsura was elected the 9th Director.
Office for Research Development was added.

Unit for Experimental Animal Care was
established.

A £/ History
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Publications in 2015

Journal Title Number Journal Title
Nature 2
Science

Cell

Nature Methods

Nature Genetics

Neuron

Genome Research

J. Allergy. Clin. Immunol.
Nature Communications
Genome Biology

EMBO journal

Aghakhanian, F., Yunus, Y., Naidu, R., Jinam, T., Manica, A., Hoh, B.P., and Phipps, M.E. (2015) Unravelling the
genetic history of Negritos and indigenous populations of Southeast Asia. Genome Biol Evol 7, 1206-1215.

Ajima, R., Bisson, J.A., Helt, J.C., Nakaya, M.A., Habas, R., Tessarollo, L., He, X., Morrisey, E.E., Yamaguchi, T.P,,
and Cohen, E.D. (2015) DAAM1 and DAAM2 are co-required for myocardial maturation and sarcomere assembly.
Dev Biol 408, 126-139.

Akamatsu, Y., and Kobayashi, T. (2015) The Human RNA Polymerase | Transcription Terminator Complex Acts as a
Replication Fork Barrier That Coordinates the Progress of Replication with rRNA Transcription Activity. Mol Cell Biol
35,1871-1881.

Akbari, O.S., Bellen, H.J., Bier, E., Bullock, S.L., Burt, A., Church, G.M., Cook, K.R., Duchek, P., Edwards, O.R.,
Esvelt, KM., Gantz, V.M., Golic, K.G., Gratz, S.J., Harrison, M.M., Hayes, K.R., James, A.A., Kaufman, T.C.,
Knoblich, J., Malik, H.S., Matthews, K.A., O’Connor-Giles, K.M., and Parks, A.L., Perrimon, N., Port, F,, Russell, S.,
Ueda, R. and Wildonger, J. (2015) BIOSAFETY Safeguarding gene drive experiments in the laboratory. Science 349,
927-929.

Amakawa, Y., Sakata, Y., Hoki, Y., Arata, S., Shioda, S., Fukagawa, T., Sasaki, H., and Sado, T. (2015) A new Xist
allele driven by a constitutively active promoter is dominated by Xist locus environment and exhibits the parent-of-
origin effects. Development 742, 4299-4308.

An, Y., Toyoda, A., Zhao, C., Fujiyama, A., and Agata, K. (2015) A colony multiplex quantitative PCR-Based
3S3DBC method and variations of it for screening DNA libraries. PLoS One 710, e0116997.

Aoki, K., Furuya, K., and Niki,
Fission Yeasts. CSH Protocol.

Aoki-Kinoshita, K.F., Kinjo, A.R., Morita, M., Igarashi, Y., Chen, Y.A., Shigemoto, Y., Fujisawa, T., Akune, Y., Katoda, T.,
Kokubu, A., Mori, T., Nakao, M., Kawashima, S., Okamoto, S., Katayama, T., and Ogishima, S. (2015)
Implementation of linked data in the life sciences at BioHackathon 2011. J Biomed Semantics 6, 3.

Ara, T., Enomoto, M., Arita, M., Ikeda, C., Kera, K., Yamada, M., Nishioka, T., Ikeda, T., Nihei, Y., Shibata, D.,
Kanaya, S., and Sakurai, N. (2015) Metabolonote: a wiki-based database for managing hierarchical metadata of
metabolome analyses. Front Bioeng Biotechnol 3, 38.

H. (2015) Schizosaccharomyces japonicus: A Distinct Dimorphic Yeast Among the

Arata, V., Takagi, H., Sako, Y., and Sawa, H. (2015) Power law relationship between cell cycle duration and cell
volume in the early embryonic development of Caenorhabditis elegans. Front Physiol 5, 529.

Auer, T.O., Xiao, T., Bercier, V., Gebhardt, C., Duroure, K., Concordet, J.P., Wyart, C., Suster, M., Kawakami, K.,
Wittbrodt, J., Baier, H. Del, and Bene F. (2015) Deletion of a kinesin | motor unmasks a mechanism of homeostatic
branching control by neurotrophin-3. Elife 4, e05061.

Bourgeois, A., Esteves, de Lima J., Charvet, B., Kawakami, K., Stricker, S., and Duprez, D. (2015) Stable and
bicistronic expression of two genes in somite- and lateral plate-derived tissues to study chick limb development.
BMC Dev Biol 15, 39.

Chen, C.C., Fu, S.F,, Norikazu, M., Yang, Y.W., Liu, Y.J., Ikeo, K., Gojobori, T., and Huang, H.J. (2015) Comparative
mIRNAs analysis of Two contrasting broccoli inbred lines with divergent head-forming capacity under temperature
stress. BMC Genomics 716, 1026.

Cheng, C., Tarutani, Y., Miyao, A., Ito, T., Yamazaki, M., Sakai, H., Fukai, E., and Hirochika, H. (2015) Loss of
function mutations in the rice chromomethylase OsCMT3a cause a burst of transposition. Plant J 83, 1069-1081.

Copetti, D., Zhang, J., El, Baidouri M., Gao, D., Wang, J., Barghini, E., Cossu, R.M., Angelova, A., Maldonado, L. C.E.,
Roffler, S., Ohyanagi, H., Wicker, T., Fan, C., Zuccolo, A., Chen, M., Costa, de Oliveira A., Han, B., Henry, R., Hsing,
Y.l., Kurata, N., Wang, W., Jackson, S.A., Panaud, O., and Wing, R.A. (2015) RITE database: a resource database
for genus-wide rice genomics and evolutionary biology. BMC Genomics 16, 538.

Dudzic, J.P., Kondo, S., Ueda, R., Bergman, C.M., Lemaitre, B. (2015) Drosophila innate immunity: regional and
functional specialization of prophenoloxidases. BMC Biol 73, 81.

Endo, A., Tanizawa, Y., Tanaka, N., Maeno, S., Kumar, H., Shiwa, Y., Okada, S., Yoshikawa, H., Dicks, L.,
Nakagawa, J., and Arita, M. (2015) Comparative genomics of Fructobacillus spp. and Leuconostoc spp. reveals
niche-specific evolution of Fructobacillus spp. BMC Genomics 76, 1117.

Fuijii, G., Imamura, S., Era, A., Miyagishima, S.Y., Hanaoka, M., and Tanaka, K. (2015) The nuclear-encoded sigma
factor SIG4 directly activates transcription of chloroplast psbA and ycf17 genes in the unicellular red alga
Cyanidioschyzon merolae. FEMS Microbiol Lett 362.

Fujiwara, T., Kanesaki, Y., Hirooka, S., Era, A., Sumiya, N., Yoshikawa, H., Tanaka, K., and Miyagishima, S.Y. (2015)
A nitrogen source-dependent inducible and repressible gene expression system in the red alga Cyanidioschyzon
merolae. Front Plant Sci 6, 657.

Furuhashi, T., Ogawa, T., Naka, R., Nakazawa, M., Okazawa, K., Padermschoke, A., Nishio, K., Yokota, Hirai M.,
Arita, M., and Ohta, D. (2015) Wax ester and lipophilic compound profiling of Euglena gracilis by gas
chromatography-mass spectrometry: toward understanding of wax ester fermentation under hypoxia. Metabolomics
71,175-183.

Garbacz, M., Araki, H., Flis, K., Bebenek, A., Zawada, A.E., Jonczyk, P., Makiela-Dzbenska, K., and Fijalkowska, I.J.
(2015) Fidelity consequences of the impaired interaction between DNA polymerase epsilon and the GINS complex.
DNA Repair (Amst) 29, 23-35.

Gavelis, G.S., Hayakawa, S., White, R.A. 3rd, Gojobori, T., Suttle, C.A., Keeling, PJ., and Leander, B.S. (2015) Eye-
like ocelloids are built from different endosymbiotically acquired components. Nature 523, 204-207.

Guo, C., Nakazawa, Y., Woodbine, L., Bjorkman, A., Shimada, M., Fawcett, H., Jia, N., Ohyama, K., Li, T.S.,
Nagayama, Y., Mitsutake, N., Pan-Hammarstrom, Q., Gennery, A.R., Lehmann, A.R., Jeggo, PA., and Ogji, T. (2015)
XRCC4 deficiency in human subjects causes a marked neurological phenotype but no overt immunodeficiency. J
Allergy Clin Immunol 736, 1007-1017.

Hamashima, K., Mori, M., Andachi, Y., Tomita, M., Kohara, Y., and Kanai, A. (2015) Analysis of genetic code
ambiguity arising from nematode-specific misacylated tRNAs. PLoS One 70, e0116981.

Hamed, M., Odul, J., Miller, A.S., Kawakami, K., and Kitamoto, A. (2015) NAS: Neuron Analyzer Suite for Automatic
Analysis of Neuronal Activities from Calcium Imaging Data. International Journal of Pharma Medicine and Biological
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R
(Date)

JEE (Speaker)

FiifE (Affiliation)

4/10  Masakazu Hashimoto Division of Developmental Biology, Graduate School of Medicine,

5/20

6/1

6/1

6/1

6/1

6/8

6/11

6/23

6/24

6/26

6/26

6/29

6/30

7/21

7/28

7/28

7/30

8/4

8/17

8/20

8/27

9/29

10/6

1014

10/21

10/21

11/10

Tomomi Tsubouchi

Craig A. Smith

Masaki Sasai

Luca Comai

Bernie Carroll

Thomas Mueller

Takuya Nakayama

Takanari Inoue

Rothstein Rodney

Thomas Schalch

Rob Martienssen

Ken’lchi Mizuno

Asano Ishikawa

Keisuke Yonehara

Minoru Tanaka

Hiroshi Kudoh

Atsuo Kawahara

Florian Engert

Akatsuki Kimura

Daisuke Takao

Joachim Lingner

Hirokazu Tanimoto

Chiba University

National Institute for Basic Biology

Monash University, Australia

Department of Computational Science and Engineering, Nagoya
University

Genome Center and Plant Biology Department, University of
California, Davis, USA

School of Chemistry and Molecular Biosciences, The University
of Queensland, Australia

Kansas State University, USA

Department of Biology, University of Virginia, USA

Department of Cell Biology, Johns Hopkins University, USA

Columbia University Medical Center, USA

Department of Molecular Biology, University of Geneva,
Switzerland

The Howard Hughes Medical Institute and the Gordon and Betty
Moore Foundation (HHMI-GBMF), Cold Spring Harbor
Laboratory, NY, USA

Genome Damage & Stability Centre, University of Sussex, UK

Division of Ecological Genetics, National Institute of Genetics

DANDRITE-Danish Research Institute of Translational
Neuroscience Nordic EMBL Partnership for Molecular Medicine,
Aarhus University, Denmark

Laboratory of Molecular Genetics for Reproduction, National
Institute for Basic Biology

Center for Ecological Research, Kyoto University

Laboratory for Developmental Biology, University of Yamanashi

Harvard University, USA

Cell Architecture Laboratory, Structural Biology Center, National
Institute of Genetics

Michigan University, USA
Swiss Institute for Experimental Cancer Research (ISREC), Ecole
Polytechnique Fédérale de Lausanne (EPFL), Switzerland

MINC Group, Institut Jacques Monod, Paris, France

Tomotaka Matsumoto  Division of Evolutionary Genetics, National Institute of Genetics

Mitsuhiro Itaya

Ken-ichi Nonomura

Yutaka Sato

David Sherratt

Laboratory of Genome Designing Biology, Institute for Advanced
Biosciences, Keio University,
Experimental Farm, National Institute of Genetics

Graduate School of Bioagricultural Sciences, Nagoya University

Oxford University, UK
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JERE (Title)

High-throughput Production of Mutant Mice by Electroporation
of CRISPR/Cas9 System

Understanding Implications of DNA Synthesis in Nuclear
Reprogramming Towards Pluripotency

Sex Chromosomes and Sex-Determining Genes in Birds
Towards a Theory of Eukaryotic Gene Regulation Dynamics
Sex-Determination Mechanisms in Diploid Persimmon

Molecular Basis of Meiotic Drive in Tomato Pollen

The Zebrafish Telencephalon — Anatomical Clues to Its
Functional Organization

Xenopus Tropicalis, a Model Organism for the New Genetics
Era: From Forward to Reverse Genetics and Now Including
Gene Targeting

llluminating Ciliary Signaling by Molecular Sensors and Actuators
The Ribonucleotide Reductase Regulator, Smi1, is an Ortholog
of Mis 18 and Plays a dNTP-Independent Role in Chromosome
Segregation

Heterochromatin up close: Structure and Function of the S.
Pombe Silencing Machinery

Heterochromatin Reprogramming With Histone Variants and
Small RNA

Molecular Mechanisms of DNA Replication Errors Under
Replication Stresses and the Subsequent Chromosome
Instability

Molecular Mechanisms Underlying Adaptive Evolution in
Sticklebacks

Spatially Asymmetric Neuronal Connectivity in Motion-Sensitive
Circuits

Germ Cells and Sex Determination

Field Epigenetics: A Robust Control of Gene Expression Through
Histone Modification

Functional Analysis of Shingosine-1-Phosphate (S1P) Using
Genome Editing Technologies

Binocular Motion Processing in the Larval Zebrafish

Size Scaling Between the Cell, Nucleus and Chromosomes
— The Secrets of Building Cell Architecture Without an Architect —

Distinct Pathways for Ciliary Entry of Cytosolic and Membrane
Proteins

Telomeric Chromatin in Health and Disease

Force, Shape, and Motility

Inference Methods in Genome Evolution: Weak Selection
Matters

Genome Editing Technologies Investigated and Invented by
Bacillus Subtilis for 20 years

Impact of Small RNA Pathways on Plant Reproductive
Development nad Meiosis

Plant Embryogenesis: Conservations and Diversities Envisaged
From Rice Research

The E. Coli SMC Complex, MukBEF, Coordinates TopolV-
Mediated Decatenation with Chromosome Segregation
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(Date) 'B= (Speaker)

11/19  Tarun Kapoor

11/24  Stephan C. Schuster

11/25  Hiroaki Ishikawa
11/25 Daisuke Satoh
11/26  Yutaka Suzuki
11/26 Masatoshi Matsunami
11/26  Keniji Sugioka

12/7  Michael Webb

12/9  Angela Giangrande
12/9  Ciaran Morrison
12/9  Katsunori Sugimoto
12/10  Laurent Excoffier
12/14  Ken Kurokawa
12/15 Hallam Stevens
12/24  Aiko Sada

1/14  Takayuki Kuraishi
1/18  Takayuki Fujiwara
1/22  Masato Kanemaki
2/9 Jonathon Howard
2/10  Laura G. Reinholdt
2/16  Megumi Tsujimoto
2/18  Hiroshi Sugiyama
3/4 Manyuan Long
3/14  Morihiro Okada
3/14  Zhou Zhi

3/17  Kenta Sumiyama
3/31  Youichirou Ninomiya

FiifE (Affiliation)

Laboratory of Chemistry and Cell Biology, The Rockefeller
University, USA

Sinpapore Centre for Environmental Life Sciences Engineering
(SCELSE), Nanyanga Technological University, Singapore

University of California, San Francisco, USA

Biozentrum Department of Cell Biology, University of Basel, and
Friedrich Miescher Institute for Biomedical Research, Switzerland
Graduate School of Frontier Sciences, The University of Tokyo

Graduate School of Environmental Science, Hokkaido University

Institute of Molecular Biology, University of Oregon, USA

School of Chemistry, University of Leeds, UK

Institut de Génétique et de Biologie Moléculaire et Cellulaire (GBMC),
Strasbourg, France

Centre for Chromosome Biology, National University of Ireland
Galway, Ireland

New Jersey Medical School, Rutgers University, USA

Institute of Ecology and Evolution, University of Bern,
Switzerland

Earth-Life Science Institute, Tokyo Institute of Technology
Division of History, Nanyang Technological University, Singapore
Department of Molecular Biology and Genetics, Cornell
University, Ithaca, NY, USA

Kanazawa University

Division of Symbiosis and Cell Evolution, National Institute of
Genetics

Molecular Function Laboratory, National Institute of Genetics

Yale University, USA

The Jackson Laboratory, Main, USA

National Institute of Polar Research

Department of Chemistry, Graduate School of Science and
Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto
University

Department of Ecology and Evolution, The University of Chicago,
USA

Laboratory of Gene Regulation and Development, National
Institute of Child Health and Human Development, National
Institute of Health (NIH), USA

Mammalian Development Laboratory, National Institute of
Genetics
Laboratory for Mouse Genetic Engineering, RIKEN Quantitative

Biology Center (QBiC)

Mammalian Development Laboratory, National Institute of
Genetics

JERE (Title)

Examining How Nanometer-Sized Proteins Assemble Dynamic
Micron-Sized Structures Needed for Successful Cell Division

On the State of Next-Gen Sequencing
An Intraflagellar Transport Protein is Required for Transport of
Motility-Related Proteins into Cilia/Flagella

Context-Dependent Gait Choice Regulated by EphA4 Signaling
in Lbx1 Spinal Interneurons

Single Cell Analysis of Lung Cancer Cell Lines

Morphology and Transcriptome of Phenotypic Plasticity in the
Hokkaido Salamander (Hynobius Retardatus)

Mechanisms of Selective Cellular Patterning During C.elegans
D-V Axis Establishment

From Protein Autoactivation to a New Mode for Metabolic
Regulation? Lessons from the Structure of the PanDZ Protein
Complex

Of Glia and Blood

Functions of the Centrins in Nucleotide Excision Repair and
Primary Ciliogenesis

Regulation of ATM-related Protein Kinase Tel1

Of Bacteria and Men: Evidencing the Buildup of a Mutation Load
During Range Expansions

Metagenomics and Database

Globalizing Genomics: The Emergence of the International
Nucleotide Sequence Database Collaboration

Defining the Cellular Lineage Hierarchy in Adult Skin Epidermis
Infection-Dependent Versus — Independent Activation of
Drosophila Innate Immune Signaling

Toward Understanding the Relationship Between a Day-Night
Cycle and Cell Cycle Progression in Photosynthetic Eukaryotes

Auxin-Inducible Degron (AID) Technology in Human Cells

Measuring Centering Forces in the C. elegans Embryo Using
Magnetic Tweezers

Forward Genetic Approaches for Mendelian Disease Modeling in
Mice

Antarctic Terrestrial Ecosystem and Ecology of an Antarctic
Tardigrade, Acutuncus

Chemical Biology of Nucleic Acids: DNA Origami and Artificial
Genetic Switch

Evolution of Phenotypic Control by New Genes Through
Integrating and Rewiring of Ancestral Expression Networks

Tadpoles as Models for Adult Stem Cell Development in the
Intestine

The RNA Binding Protein Nano2 Organizes a Post-
Transcriptional Buffering System to Maintain the Primitive Status
of Mouse Spermatogonial Stem Cells

Triple-Target CRISPR Enables Almost Perfect Whole-Body Bi-
Allelic Knockouts at First Generation

Let Data Speak Out: How Much We Can Draw Information From
a Set of Fluorescent Images?
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29th International Mammalian Genome Conference (IMGC 2015) Lorraine Flaherty Award

29th International Mammalian Genome Conference (IMGC 2015) Outstanding Poster Presentation
Award
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Intellectual Property Rights
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TEL (03) 6402-6200
http://www.rois.ac.jp/
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KITAGAWA, Genshiro
President
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Research Organization of Information and Systems
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National Institute of Polar Research
T190-8518 ERHERL)I|#RET 10-3
TEL (042) 512-0608  http:/www.nipr.acjp/

ESLEFRFATERT
National Institute of Informatics

T101-8430 HFEEFRHAX—V152-1-2
TEL (03) 4212-2000  http:/www.nii.acjp/

et RN IR TR

The Institute of Statistical Mathematics

T 190-8562 ERERL)||i#xET 10-3

TEL (050) 5533-8500  http:/www.ism.ac.jp/
ERDEEZFRTTAT

National Institute of Genetics

T411-8540 BER=8HAHE1111
TEL (055) 981-6707  https:/www.nig.acjp/

B Message from the President

With the rapid development of information and communications
technology, the modern society in which we live is experiencing
unprecedented change. Progress in information technology in the
late 20th century heightened the value of information to a level
equal to that of materials and energy, establishing an information
society. Currently, it has progressed to the level where enormous
volumes of information can almost automatically and
instantaneously be obtained in almost every sphere of society, not
just in the areas of scientific and technological research. As a
result, the advent of the ubiquitous society is a reality, and social
systems as well as the role of science and technology have
changed significantly; it seems that the cliché about quantity
evolving to quality has become a real possibility. In the world of
science and technology, computation has now been established
as the third scientific methodology, next to theory and experiment,
and the need for the establishment of data-centered science, the
so-called “fourth science,” is already upon us.

With the incorporation in 2004 of the Inter-University Research
Institutes, the Research Organization of Information and Systems
(ROIS) was established to bring together the National Institute of
Informatics, the Institute of Statistical Mathematics, the National
Institute of Genetics and the National Institute of Polar Research
for the purpose of capturing and analyzing, from the perspective
of information and systems, various of the complex phenomena
encountered in modern society. The institutes, backed by their
research communities, harness their own special features and
promote cutting-edge research from their unique standpoints,
attempting to construct new research paradigms and open up
new research areas in fulfillment of the mission of ROIS. ROIS will
further strive to strengthen its joint use and joint research functions
as an inter-university research institute paying attention to the
characteristics of each area of study. For graduate school
education, the third mission of an inter-university research
institute, ROIS functions as the core organization behind the
SOKENDAI (Graduate University for Advanced Studies), training
human resources to lead academic research in a new age.

We hope that you will continue to support and encourage
ROIS as it pursues a new era of academic research.

155 « 2T LNFUHEE . Research Organization of Information and Systems
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ESLRZEEN BEMFERZEHRRZ

REMFTAZEBTAE (AT, #HR)
[, 1988 FICHNE TRAICHILS
NIZB 5B ERFIEVKRZRT
[FOKRE GRIIKFEFRART) THO.

SOKENDAI (The Graduate University for Advanced Studies)

SOKENDAI (The Graduate University for
Advanced Studies) was established in 1988 as
Japan’s first independent graduate university
without undergraduate courses. SOKENDAI

is unique in the world in that it provides
comprehensive doctoral programs in academic
fields ranging from the arts and humanities to
science and engineering in cooperation with

‘ A7 - B b8 5 8- o=
L RENABLIERENEE. APHE

¥ FAERM FIFREIS# EBMEC LT, ZN5
ORpDA, Yasunobu DBNIFRS - FBIREERARIC

President parent institutes, such as Inter-University
~ EHLTTIIEICKD. BLEMMK Research Institutes, the excellent research and
I FiTiE ERWEBZRSI—ROMAEZ learning environments of which are fully

BERTDEVDHRICHEFDEN
A=—JHKRETY,

leveraged to nurture leading researchers with
outstanding expertise and broad perspectives.

T240-0193 )[R = A2PEILE] (HFIERRAY)
Shonan Village, Hayama, Kanagawa 240-0193 Japan
TEL 046(858)1500  http:/www.soken.ac.jp/

» Inter-University Research Institutes participating in the Graduate University for Advanced Studies I MERICSINS SAFHEFFEE

O RITASE (s HEFECZEER)

The Graduate University for Advanced Studies
(Department of Evolutionary Studies of Biosystems)

@ EREFABYIEE (s SUEFEI - EESEFEI)

National Museum of Ethnology
(Department of Regional Studies + Department of Comparative Studies)

© EERA ATz 45— (EREARATER)

International Research Center for Japanese Studies (Department of Japanese Studies)

O ENEREHBYE (HAELHFAER)

National Museum of Japanese History (Department of Japanese History)

O HBELELVI— ATHTHEER)

Center for Open Distance Education (Department of Cyber Society and Culture)

O EXFMFENE (HEAXFHHTREFR)
National Institute of Japanese Literature (Department of Japanese Literature)
@ 2. D TRIFERRTPT (BEH FREMTTH - HeEn FRIFEER)
Institute for Molecular Science
(Department of Structural Molecular Science « Department of Functional Molecular Science)

b. EMAEYZHATAT ERENF L)

National Institute for Basic Biology (Department of Basic Biology)

BT (EENFER)

National Institute for Physiological Sciences (Department of Physiological Sciences)

O ELRAX A (RXPHFER)

National Astronomical Observatory (Department of Astronomical Science)
O ERIEMFMTE (RRIEHFER) o

National Institute for Fusion Science (Department of Fusion Science) @ @N@
O FEMFMF (FENFER)

Institute of Space and Astronautical Science (Department of Space and Astronautical Science)
@ o ILREBBIATTEES - HoBERATTNEES (IHRSERIZER)

Accelerator Laboratory » Applied Research Laboratory

(Department of Accelerator Science)

b. IEBENZHMTFT WIEBENFEER)
Institute of Materials Structure Science (Department of Materials Structure Science)

. RNFRFEMATFT (RFEFEER)

Institute of Particle and Nuclear Studies (Department of Particle and Nuclear Physics)

@ FEHHIRNTTRT (REEER)

The Institute of Statistical Mathematics (Department of Statistical Science)

® E AT (RN FER)

National Institute of Polar Research (Department of Polar Science)
@ ERCBHRFIATA (IBHRFER)

National Institute of Informatics (Department of Informatics)
® EILEEFMAE (B EFER)

National Institute of Genetics (Department of Genetics)

©
e
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